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made by commercial photographers, or they can be purchased on individual order from 
the Cartographic Division, Soil Conservation Service, United States Department of 


Agriculture, Washington, D.C. 20250. 


HOW TO USE THIS SOIL SURVEY 


THIS SOIL SURVEY contains information that can be 
applied in managing farms, ranches, and woodlands; 
in selecting sites for roads, ponds, buildings, and 
other structures; and in judging the suitability of 


tracts of land for farming, industry, and recreation. 


Locating Soils 


All the soils of the King County Area are shown 
on the detailed map at the back of this publication. 
This map consists of many sheets made from aerial 
photographs. Each sheet is numbered to correspond 
with a number on the Index to Map Sheets. 

On each sheet of the detailed map, soil areas are 
outlined and are identified by symbols. All areas 
marked with the same symbol are the same kind of 
soil. The soil symbol is inside the area if there 
is enough room; otherwise, it is outside and a 
pointer shows where the symbol belongs. 


Finding and Using Information 


The "Guide to Mapping Units" can be used to find 
information. This guide lists all the soils of the 
King County Area in alphabetic order by map symbol 
and gives the capability and woodland classification 
of each. It also shows the page where each soil is 
described. References in the headnote show pages 
for the acreage, yield, and engineering tables, 

Individual colored maps showing the relative 
suitability or degree of limitation of soils for 
many specific purposes can be developed by using the 
soil map and the information in the text. Translu- 
cent material can be used as an overlay over the 
soil map and colored to show soils that have the 


same limitation or suitability. For example, soils 
that have a slight limitation for a given use can be 
colored green, those with a moderate limitation can 
be colored yellow, and those with a severe limita- 
tion can be colored red. 


Community planners and others can read about 
soil properties that affect the choice of sites for 
nonindustrial buildings and for recreation areas in 
the sections "Town and Country Planning" and 
"Recreation." 


Engineers and builders can find, under "Soils and 
Engineering," tables that contain estimates of soil 
properties and information about soil features that 
affect engineering practices. 


Farmers and those who work with farmers can learn 
about use and management of the soils from the soil 
descriptions and from the discussions of the capa- 
bility groups and woodland groups. 


Foresters and others can refer to the section 
"Woodland," where the soils of the county are grouped 
according to their suitability for trees. 


Game managers, sportsmen, and others can find 
information about soils and wildlife in the section 
"Wildlife." 


Scientists and others can read about how the 
soils formed and how they are classified in the 
section ''Formation and Classification of the Soils." 


Newcomers in the King County Area may be espe- 
cially interested in the section "General Soil Map," 
where broad patterns of soils are described. They 
may also be interested in the section "Clinate." 
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SOIL SURVEY OF KING COUNTY AREA, WASHINGTON 


BY DALE E, SNYDER, PHILIP S. GALE, AND RUSSELL F. PRINGLE, 


SOIL CONSERVATION SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, 


IN COOPERATION WITH THE WASHINGTON AGRICULTURAL EXPERIMENT STATION 


THE KING COUNTY AREA covers 445,500 acres in the 
western part of King County (fig. 1). For this part 
of the county, this survey replaces a soil survey 
of the entire county published in 1952 (12). 1/ 

Seattle was first settled in 1851, and the Green 
River Valley south of Seattle in about 1853. The 
major commercial ventures during the first years 
following settlement were in the lumbering industry. 
Lumbering is still a major industry in the Area. 


Figure 1.--Location of the King County Area in 
Washington. 


The first cultivated crops were produced almost 
exclusively for home consumption. Farming, however, 
became productive enough that many carloads of fresh 
vegetables were exported from the county. Also, 
numerous manufacturing enterprises were established. 

The large increase in population associated with 
industrial activity has increased the demand for 
residential and commercial sites. The demand has 
been so great that during the period 1954 to 1966, 
farmland was converted to other uses at the rate of 
about 3,900 acres per year. Fresh vegetables are 
now imported from other States (24). The rapid con- 
version of farmland to urban uses is significant 
because only about 9 percent of the county, outside 
of the National Forest, is considered suitable for 
farming. 

Major limitations to use of the soils are erosion 
on sloping farmland and in urban developments, wet- 
ness that affects homesites and onsite sewage dis- 
posal, and the high slippage potential of some soils. 
Flooding has been controlled along a number of the 
major rivers in the county, but it remains a hazard 
in the Snoqualmie Valley. In the Green River area 
near Kent and Auburn, water stands on many soils 
that have restricted permeability even though the 
flood hazard has been greatly reduced by the Howard 
Hanson Dam and by construction of dikes along the 
river. 


1/ 
“Underscored numbers in parentheses refer to 
Literature Cited, page 97. 


HOW THIS SURVEY WAS MADE 


Soil scientists made this survey to learn what 
kinds of soil are in the King County Area, where 
they are located, and how they can be used. The soil 
scientists went into the county knowing they likely 
would find many soils they had already seen and 
perhaps some they had not. They observed the steep- 
ness, length, and shape of slopes, the size and 
speed of streams, the kinds of native plants and 
crops, the kinds of rock, and many facts about the 
soils. They dug many holes to expose soil profiles. 
A profile is the sequence of natural layers, or 
horizons, in a soil; it extends from the surface 
down into the parent material that has not been 
changed much by leaching or by the action of plant 
roots. 

The soil scientists made comparisons among the 
profiles they studied, and they compared these pro- 
files with those in counties nearby and in places 
more distant. They classified and named the soils 
according to nationwide, uniform procedures. The 
soil series and the soil phase are the categories of 
soil classification most used in a local survey. 

Soils that have profiles almost alike make up a 
soil series. Except for different texture in the 
surface layer, all the soils of one series have ma- 
jor horizons that are similar in thickness, arrange- 
ment, and other important characteristics. Each 
soil series is named for a town or other geographic 
feature near the place where a soil of that series 
was first observed and mapped. Alderwood and Renton, 
for example, are the names of two soil series. All 
the soils in the United States having the same 
series name are essentially alike in those character- 
istics that affect their behavior in the undisturbed 
landscape. 

Soils of one series can differ in texture of the 
surface soil and in slope, stoniness, or some other 
characteristic that affects use of the soils by man. 
On the basis of such differences, a soil series is 
divided into phases. The name of a soil phase in- 
dicates a feature that affects management. For exam- 
ple, Kitsap silt loam, 2 to 8 percent slopes, is one 
of several phases within the Kitsap series. 

After a guide for classifying and naming the 
soils had been worked out, the soil scientists drew 
the boundaries of the individual soils on aerial 
photographs. These photographs show woodlands, 
buildings, field borders, trees, and other details 
that help in drawing boundaries accurately. The 
soil map in the back of this publication was pre- 
pared from the aerial photographs. 

The areas shown on a soil map are called mapping 
units, On most maps detailed enough to be useful in 
planning the development of urban areas and the 
management of farms and fields, a mapping unit is 
nearly equivalent to a soil phase. It is not exact- 
ly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil 
of some other kind that have been seen within an 
area that is dominantly of a recognized soil phase. 
These scattered bits are referred to as inclusions. 

Some mapping units are made up of soils of differ- 
ent series or of different phases within one series. 


Three such kinds of mapping units are shown on the 
soll map of the King County Area: Soil complexes, 
soil associations, and undifferentiated groups. 

A soil complex consists of areas of two or more 
soils, so intermingled or so small in size that they 
cannot be shown separately on the soil map. Each 
area of a complex contains some of each of the two 
or more dominant soils, and the pattern and relative 
proportions are about the same 1n all areas. The 
name of a soil complex consists of the names of the 
dominant soils, joined by a hyphen. An example is 
Everett-Alderwood gravelly sandy loams, 6 to 15 per- 
cent slopes. 

A Soil association is made up of adjacent soils 
that occur as areas large enough to be shown indi- 
vidually on the soil map but are shown as one unit 
because the time and effort of delineating them 
separately cannot be justified. There 1s a consider- 
able degree of uniformity in pattern and relative 
extent of the dominant soils, but the soils may 
differ greatly one from another. The name of an 
association consists of the names of the dominant 
soils, joined by a hyphen. Ragnar-Indianola asso- 
ciation, sloping, is an example. 

An undifferentiated group is made up of two or 
more sOils that could be delineated individually but 
are shown as one unit because, for the purpose of 
the soil survey, there is little value in separating 
them. The pattern and proportion of soils are not 
uniform. An area shown on the map may be made up of 
only one of the dominant soils, or of two or more. 
The name of an undifferentiated group consists of 
the names of the dominant soils, joined by "and." 
Alderwood and Kitsap soils, very steep, is an exam- 
ple. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, or so severe- 
ly eroded that it cannot be classified by soil se- 
ries. These places are shown on the soil map and 
are described in the survey, but they are called 
land types and are given descriptive names. Coastal 
beaches is a land type in the King County Area. 

While a soil survey is in progress, samples of 
soils are taken, as needed, for laboratory measure- 
ments and for engineering tests. Laboratory data 
from the same kinds of soil in other places are 
assembled. Data on yields of crops under defined 
practices are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 
Yuelds under defined management are estimated for 
all the soils. 

But only part of a soil survey is done when the 
soils have been named, described, and delineated on 
the map, and the laboratory data and yield data have 
been assembled. The mass of detailed information 
then needs to be organized in such a way as to be 
readily useful to different groups of users, among 
them farmers, managers of woodland, engineers, urban 
planners, appraisers, and homeowners. 

Qn the basis of performance, yield and practice 
tables, and other data, the soil scientists set up 
trial groups. They test these groups by further 
study and by consultation with farmers, agronomists, 


urban planners, engineers, and others, and then 
adjust the groups according to the results of their 
studies and consultation. Thus, the groups that are 


finally evolved reflect up-to-date knowledge of the 
soils and their behavior under present methods of 
use and management. 


GENERAL SOIL MAP 


The general soil map at the back of this survey 
shows, in color, the soil associations in the King 
County Area. A soil association is a landscape that 
has a distinctive proportional pattern of soils. 

It normally consists of one or more major soils and 
at least one minor soil, and it is named for the 
major soils. The soils in one association may occur 
in another, but in a different pattern. 

A map showing soil associations is useful to peo- 
ple who want a general idea of the soils in an area, 
who want to compare different parts of an area or 
who want to know the location of large tracts that 
are suitable for a certain kind of land use. Such a 
map is a useful general guide in managing a water- 
shed, a wooded tract, or a wildlife area, or in 
planning engineering works, recreational facilities, 
and community developments. It is not a suitable 
map for planning the management of a farm or field, 
or for selecting the exact location of a road, 
building or similar structure, because the soils in 
any one association ordinarily differ in slope, 


Bellingham 


Shaleor 


depth, stoniness, drainage, and other characteristics 
that affect their management. 

The seven soil associations in the King County 
Area are described in the following pages. 


1. Alderwood Association 


Moderately well drained, undulating to hilly soils 
that have dense, very Slowly permeable glacial till 
at_a depth of 20 to 40 inches; on uplands and 
terraces 


This association occurs as large tracts on up- 
lands and terraces in both the northern and southern 
parts of the survey area. It is about 85 percent 
Alderwood soils, 8 percent Everett soils, and 7 per- 
cent less extensive soils (fig. 2). This associa- 
tion occupies about 52 percent of the survey area. 


Figure 2.--Pattern of so1ls and parent material in soil association l. 


Alderwood soils are moderately well drained grav- 
elly sandy loams that are 24 to 40 inches deep over 
consolidated glacial till. They have convex slopes. 
Slopes are dominantly 0 to 30 percent, but range to 
as much as 70 percent. Slopes of more than 15 per- 
cent are generally no more than 200 feet long. 

Everett soils are nearly level and undulating to 
moderately steep. They are on terraces and terrace 
fronts. 

The less extensive soils in this association are 
in depressions or on terraces along small streams. 
These soils, mostly the Norma, Bellingham, Orcas, 
Shalcar, and Seattle soils, have impeded drainage 
and are subject to flooding. There are significant 
acreages of Kitsap soils, which have a silty sub- 
stratum, in the major valleys and around Lake Wash- 
ington and Puget Sound. 

The soils of this association are well suited to 
pasture and timber production but are poorly suited 
to cultivated crops. Urban development is occurring 
rapidly. Limitations for homesites are moderate and 
slight on most of this association, but are severe 
on Kitsap soils. 


2. Oridia-Seattle-Woodinville Association 


Somewhat poorly drained and very poorly drained, 
nearly level soils; in major stream valleys 


This association is in major stream valleys or 
nearby level areas in both the southern and northern 
parts of the survey area. It is about 17 percent 
Oridia soils, 13 percent Seattle soils, and 10 per-~ 
cent Woodinville soils. About 60 percent is soils 
of small extent, mainly Briscot, Edgewick, Newberg, 
Nooksack, Pilchuck, Puget, Puyallup, Renton, Si, 
Sultan, Snohomish, Shalcar, and Tukwila soils. This 
association occupies about 11 percent of the survey 
area. 

Oridia soils are somewhat poorly drained, strati- 
fied silt loams. Briscot, Edgewick, Newberg, Nook- 
sack, Puget, Renton, Si, and Sultan soils, which are 
similar to Oridia soils, are stratified, well-drain- 
ed to poorly drained sandy loams, silt loams, and 
silty clay loams. Most are subject to flooding. 

Seattle, Shalcar, and Tukwila soils are very poor- 
ly drained deposits of peat and muck. Pilchuck soils 
are sandy, excessively drained, and subject to 
flooding. 

Woodinville and Snohomish soils are poorly drain- 
ed silt loams that contain layers of peat. 

Most soils in this association are well suited to 
row crops, but a few are better suited to pasture 
and forage crops. In general, these are the most 
desirable soils for farming 1n the survey area. Site 
preparation for urban development is more costly on 
this association than on most of the other associa- 
tions. Limitations are moderate and severe for 
residential and commercial sites. 


3. Buckley-Alderwood Association 


Poorly drained and moderately well drained, nearly 
level to rolling soils that have dense, slowly per- 
meable and very slowly permeable glacial till at a 


depth of 20 to 40 inches; on glacial till plains and 
uplands 


This association is on glacial till plains and 
uplands in the southeastern part of the survey area. 
It is about 60 percent Buckley soils and 35 percent 
Alderwood soils (fig. 3). The rest is soils of minor 
extent. This association occupies about 7 percent 
of the survey area. 

Buckley soils are nearly level, poorly drained 
silt loams and gravelly loams. They have a very 
dense substratum. 

Alderwood soils are undulating to rolling, moder- 
ately well drained gravelly sandy loams. Their 
substratum is consolidated glacial till. 

Among the minor soils are level, poorly drained 
peat and muck soils of the Seattle, Tukwila, and 
Shalcar series and moderately steep Beausite soils 
that have bedrock at a depth of 20 to 40 inches. 

Most of the farms on this association are dairy 
farms. Seasonal wetness and gravelly soils are the 
main limitations for row crops. 

Residential development on this association is of 
moderate extent and has been mostly on Alderwood 
soils. Alderwood soils have moderate limitations 
for homesites, and Buckley soils have severe 
limitations. Both have severe limitations for 
septic tank filter fields. Seattle, Shalcar, and 
Tukwila soils have severe limitations for homesites 
and septic tank filter fields. 


4, Everett Association 


Somewhat excessively drained, gravelly, gently undu- 
lating soils underlain by sand and gravel; on ter- 
races 


This association is dominantly on terraces in the 
southeastern part of the survey area; smaller areas 
are scattered throughout the northern half. The 
association occupies about 14 percent of the survey 
area. It 1s about 70 percent Everett soils, 15 per- 
cent Ne1lton soils, 7 percent Alderwood soils, and 8 
percent less extensive soils (fig. 4). 

Everett soils are gravelly sandy loam to a depth 
of 18 to 36 inches. They are underlain by very 
gravelly sand. Slopes are dominantly 0 to 15 per- 
cent, but are as steep as 30 percent on terrace 
fronts. 

Neilton soils also are on terraces. They are 
gravelly loamy sand to a depth of 18 to 30 inches. 

Alderwood soils have consolidated glacial till in 
the substratum. These soils are rolling and hilly. 
Slopes range up to 30 percent. 

Less extensive in this association are the 
Indianola, Seattle, and Norma soils. Indianola soils 
are somewhat excessively drained and sandy. Slopes 
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Figure 3.--Pattern of soils and parent material in soil association 3. 
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Figure 4.--Pattern of soils and parent material in soil association 4, 


are mostly 2 to 15 percent. Seattle muck and Norma 
sandy loam are very poorly drained and poorly 
drained, They are in depressions and on flat ter- 
races adjacent to small streams. 

The soils of this association are poorly suited 
to farming but are moderately well suited to timber 
production. Everett soils have the fewest limita- 
tions for residential and industrial development of 
any soils in the survey area. 


S. Beausite-Alderwood Association 


Well drained and moderately well drained, gently 
rolling to very steep soils that have sandstone or 
shale or dense, very slowly permeable glacial till 
at a depth of 20 to 40 inches; on uplands 


This association is in the central and eastern 
parts of the survey area. It is about 55 percent 
Beausite soils, 30 percent Alderwood soils, 10 per- 
cent Ovall soils, and 5 percent less extensive soils 


Alderwood 
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(fig. 5). This association occupies about 9 percent 
of the survey area. 

Beausite soils are rolling gravelly sandy loams 
that have sandstone at a depth of 24 to 40 inches. 
Slopes are mostly 15 to 30 percent but in some areas 
are as steep as 75 percent. 

Alderwood soils also are rolling gravelly sandy 
loams and have consolidated glacial till at a depth 
of 24 to 40 inches. Slopes are 6 to 30 percent in 
most places. 

Ovall soils are rolling to hilly gravelly loams 
that have strongly weathered andesite at a depth of 
20 to 40 inches. Slopes are dominantly 6 to 25 per- 
cent, but are as much as 75 percent in some areas. 

Soils of minor extent are mostly the poorly drain- 
ed Norma, Bellingham, and Tukwila soils. All are in 
depressions on the uplands or on terraces adjacent to 
small streams. 

The soils of this association are well suited to 
timber production but poorly suited to farming. ‘The 
gently rolling areas are moderately well suited to 
pasture. Limitations for residential and commercial 
sites are moderate to severe. In most places limi- 
tations for septic tank filter fields are severe. 
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Figure 5.--Pattern of soils and parent material in soil association 5. 


6. Alderwood-Kitsap-Indianola Association 


Moderately well drained, nearly level to steep soils 
that have very slowly permeable glacial till or 
glacial lake deposits at a depth of 16 to 40 inches, 
and somewhat excessively drained, rolling, deep 
sandy soils; on uplands and terraces 


This association occurs as three scattered areas 
in the northern half of the survey area. It is about 
50 percent Alderwood soils, 30 percent Kitsap soils, 
15 percent Indianola soils, and S percent other 
soils (fig. 6). This association occupies about 5 
percent of the survey area. 

Alderwood so1ls are rolling soils on uplands and 
terraces. They have consolidated glacial till in 
the substratum. Slopes are dominantly 6 to 15 per- 
cent but range from 1 or 2 percent to as much as 30 
percent where the upland plains break into the 
ravines and major valleys. 

Kitsap silt loams have silty, platy lake sediment 
in the substratum. Slopes are dominantly 8 to 30 
percent. Generally the steeper soils are on terrace 
fronts that face the major valleys and drainageways. 

Indianola soils are sandy and 60 inches or more 
deep. Slopes are 15 to 30 percent in many places on 
terrace fronts adjacent to the steeper Kitsap soils. 
On terraces northeast of Juanita, slopes are mostly 
3 to 8 percent. 

Less extensive in this association are somewhat 
excessively drained very gravelly soils, poorly 
drained silty soils, and very poorly drained peaty 
soils. 


The suitability of the soils in this association 
for farming ranges from fair to poor. Most of the 
soils are well suited to timber production. Limi- 
tations are slight to severe for residential and 
commercial sites. 


7. Puget-Earlmont-Snohomish Association 


Poorly drained and somewhat poorly drained, nearly 
level soils that have layers of peat within a few 
feet of the surface; in major stream valleys 


This association occurs as three distinct areas 
in the Sammamish and Snoqualmie Valleys in the north- 
ern half of the survey area. It is about 25 percent 
Puget soils, 25 percent Earlmont soils, 20 percent 
Snohomish soils, and 30 percent soils of minor ex- 
tent. This association occupies about 3 percent of 
the survey area. Slopes do not exceed 2 percent. 

Puget soils are mostly silty clay loams that 
formed in alluvium. Earlmont soils are mostly silt 
loams that formed in diatomite. Snohomish soils are 
silt loams that have peat or muck in the substratum. 

Most of the soils of this association are well 
suited to farming and are among the more productive 
soils in King County for truck crops. The soils 
have a seasonal high water table and are subject to 
flooding except where flood protection structures 
have been installed. The high water table and high 
compressibility of these soils cause moderate to 
severe limitations for residential and commercial 
sites and for septic tank filter fields. 


Figure 6.--Pattern of soils and parent material in soil association 6. 


DESCRIPTIONS OF THE SOILS 


This section describes the soil series and map- 
ping units in the King County Area. Each soil 
series is described and then each mapping unit in 
that series. Unless 1t is specifically mentioned 
otherwise, it is to be assumed that what is stated 
about the soil series holds true for the mapping 
units in that series. Thus, to get full information 
about any one mapping unit, it is necessary to read 
both the description of the mapping unit and the 
description of the soil series to which it belongs. 

An important part of the description of each 
soil series is the soil profile, that is, the 
sequence of layers from the surface downward to 
rock or other underlying material. [ach series 
contains two descriptions of this profile. The 
first is brief and in terms familiar to the layman. 
The second, detailed and in technical terms, is for 
scientists, engineers, and others who need to make 
thorough and precise studies of soils. Unless it 
is otherwise stated, the colors given in the 
descriptions are those of a moist soil. 

As mentioned in the section "How This Survey Was 
Made," not all mapping units are members of a soil 
series. Urban land, for example, does not belong 
to a soil series, but nevertheless, is listed in 
alphabetic order along with the soil series. 

Following the name of each mapping unit is a 
symbol in parentheses. This symbol identifies the 
mapping unit on the detailed soil map. Listed at 
the end of each description of a mapping unit is the 
capability unit and woodland group in which the 
mapping unit has been placed. The woodland desig- 
nation and the page for the description of each 
capability unit can be found by referring to the 
"Guide to Mapping Units" at the back of this survey. 

The acreage and proportionate extent of each 
mapping unit are shown in table 1. Many of the 
terms used in describing soils can be found in the 
Glossary at the end of this survey, and more de- 
tailed information about the terminology and methods 
of soil mapping can be obtained from the Soil Survey 
Manual (19). 


Alderwood Series 


The Alderwood series is made up of moderately 
well drained soils that have a weakly consolidated 
to strongly consolidated substratum at a depth of 
24 to 40 inches. These soils are on uplands. They 
formed under conifers, in glacial deposits. Slopes 
are 0 to 70 percent. The annual precipitation is 
35 to 60 inches, most of which is rainfall, between 
October and May. The mean annual air temperature is 
about 50° F. The frost-free season is 150 to 200 
days. Elevation ranges from 100 to 800 feet. 

In a representative profile, the surface layer 
and subsoil are very dark brown, dark-brown, and 
grayish~brown gravelly sandy loam about 27 inches 
thick. The substratum is grayish-brown, weakly 
consolidated to strongly consolidated glacial till 
that extends to a depth of 60 inches and more. 


Alderwood soils are used for timber, pasture, 
berries, row crops, and urban development. They 
are the most extensive soils in the survey area. 


Alderwood gravelly sandy loam, 6 to 15 percent 
slopes (AgC).--This soil is rolling. Areas are 
irregular in shape and range from 10 to about 600 
acres in size. 

Representative profile of Alderwood gravelly 
sandy loam, 6 to 15 percent slopes, in woodland, 
450 feet east and 1,300 feet south of the north 
quarter corner of sec. 15, T. 24.N., R. 6 E.: 


Al--0 to 2 inches, very dark brown (10YR 2/2) 
gravelly sandy loam, dark grayish brown 
(10YR 4/2) dry; weak, fine, granular struc- 
ture; slightly hard, friable, nonsticky, 
nonplastic; many roots; strongly acid; 
abrupt, wavy boundary. 1 to 3 inches thick. 

B2--2 to 12 inches, dark-brown (10YR 4/3) gravelly 
sandy loam, brown (10YR 5/3) dry; moderate, 
medium, subangular blocky structure; slightly 
hard, friable, nonsticky, nonplastic; many 
roots; strongly acid; clear, wavy boundary. 

9 to 14 inches thick. 

B3--12 to 27 inches, grayish-brown (2.5Y 5/2) 
gravelly sandy loam, light gray (2.5Y 7/2) 
dry; many, medium, distinct mottles of light 
Olive brown (2.5Y 5/6); hard, friable, non- 
sticky, nonplastic; many roots; medium acid; 
abrupt, wavy boundary. 12 to 23 inches thick. 

IIC--27 to 60 inches, grayish-brown (2.5Y 5/2), 
weakly to strongly consolidated till, light 
gray (2.5Y 7/2} dry; common, medium, distinct 
mottles of light olive brown and yellowish 
brown (2.5Y 5/6 and 10YR 5/6); massive; no 
roots; medium acid. Many feet thick. 


The A horizon ranges from very dark brown to 
dark brown. The B horizon is dark brown, grayish 
brown, and dark yellowish brown. The consolidated 
C horizon, at a depth of 24 to 40 inches, is mostly 
grayish brown mottled with yellowish brown. Some 
layers in the C horizon slake in water. In a few 
areas, there is a thin, gray or grayish-brown A2 
horizon. In most areas, this horizon has been 
destroyed through logging operations. 

Soils included with this soil in mapping make up 
no more than 30 percent of the total acreage. Some 
areas are up to 3 percent the poorly drained Norma, 
Bellingham, Seattle, Tukwila, and Shalcar soils; 
some are up to S$ percent the very gravelly Everett 
and Neilton soils; and some are up to 15 percent 
Alderwood soils that have slopes more gentle or 
steeper than 6 to 15 percent. Some areas in New- 
castle Hills are 25 percent Beausite soils, some 
northeast of Duvall are as much as 25 percent Ovall 
soils, and some in the vicinity of Dash Point are 
10 percent Indianola and Kitsap soils. Also 
included are small areas of Alderwood soils that 
have a gravelly loam surface layer and subsoil. 


TABLE 1.--APPROXIMATE ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


Extent Extent 
Acres Percent Percent 
Alderwood gravelly sandy loam, Klaus gravelly loamy sand, 6 
0 to 6 percent slopes----------- 22,000 to 15 percent slopes-~---~---- 420 wl 
Alderwood gravelly sandy loam, Mixed alluvial land------------- 1,500 aS) 
6 to 15 percent slopes--~------- 165,170 Neilton very gravelly loamy sand, 
Alderwood gravelly sandy loam, 2 to 15 percent slopes-------- 4,660 1.0 
15 to 30 percent slopes--------- 14,280 3.2 Newberg silt loam--------------- 3,660 8 
Alderwood and Kitsap soils, very Nooksack silt loam-------------- 3,100 eas 
steep--------------------------- 39 ,000 8.8 Norma sandy loam---------------- 4,230 1.0 
Arents, Alderwood material, 0 Orcas peat---~------------------- 730 ip 
to 6 percent slopes------------- 3,500 .8 Oridia silt loam---------------- 6 ,630 1.5 
Arents, Alderwood material, 6 Ovall gravelly loam, 0 to 15 
to 15 percent slopes---~--------- 6,000 1.3 percent slopes~--------------- 1,780 4 
Arents, Everett material---------- 700 2 Ovall gravelly loam, 15 to 25 
Beausite gravelly sandy loam, 6 percent slopes---------------- 3,840 9 
to 15 percent slopes~---~---~--~-- 7,600 1.7 Ovall gravelly loam, 40 to 75 
Beausite gravelly sandy loam, 15 percent slopes---------------- 1,250 3 
to 30 percent slopes-----------~- 2,700 6 Pilchuck loamy fine sand-------- 1,630 4 
Beausite gravelly sandy loam, 40 Pilchuck fine sandy loam--~----- 640 al 
to 75 percent slopes---~-----~-- 890 2 Puget silty clay loam----------- 8,130 1.8 
Bellingham silt loam-------------- 2,610 6 Puyallup fine sanay loam-------- 4,840 1.1 
Briscot silt loam----------------- 5,430 1.2 Ragnar fine sandy loam, 6 to 
Buckley silt loam----------------- 12,130 2.7 15 percent slopes-----~--~----- 1,540 3 
Coastal beaches------------------- 1,105 2 Ragnar fine sandy loam, 15 to 
Earlmont silt loam---------------- 1,140 3 25 percent slopes------------- 500 Pail 
Edgewick fine sandy loam~--------- 2,340 5 Ragnar~Indianola association, 
Everett gravelly sandy loam, 0 to sloping~------~-~---------------- 8,110 1.8 
S percent slopes---------------- 5,500 1.2 Ragnar-Indianola association, 
Everett gravelly sandy loam, 5 moderately steep---~---------- 1,150 3 
to 15 percent slopes------------ 15,700 3.5 Renton silt loam-------------~--- 5,040 1.1 
Everett gravelly sandy loam, 15 Riverwash-~----~---------------- 3,700 8 
to 30 percent slopes------------ 6,300 1.4 Salal silt loam---------------~-- 560 ra 
Everett-Alderwood gravelly sandy Sammamish silt loam------------- 790 22 
loams, 6 to 15 percent slopes--- 8,405 1.9 Seattle muck-~------------------- 8,650 1.9 
Indianola loamy fine sand, 0 to 4 Shalcar muck------~-~------------ 1,220 3 
percent slopes------------------ Si silt loam--------~------------ 1,750 4 
Indianola loamy fine sand, 4 to Snohomish silt loam---~---~--~----- 2,100 5 
15 percent slopes--------------- Snohomish silt loam, thick 
Indianola loamy fine sand, 15 to surface variant----~-~----------- 500 Sel 
30 percent slopes--------------- Sultan silt loam---------------- 3,580 8 
Kitsap silt loam, 2 to 8 percent Tukwila muck--------- ---------- 1,730 4 
s lopes - --------~---------------- Urban land---------------------- 10,650 2.4 
Kitsap silt loam, 8 to 15 percent Woodinville silt loam----------- 2,800 <6 
slopes -------------------~------ 
Kitsap silt loam, 15 to 30 percent 
slopes -----------------~~------- : Total--~-----------------~-- 


Permeability is moderately rapid in the surface 
layer and subsoil and very slow in the substratum. 
Roots penetrate easily to the consolidated substra- 


tum where they tend to mat on the surface. Some 
roots enter the substratum through cracks. Water 
moves on top of the substratum in winter. Available 


water capacity is low. Runoff is slow to mediun, 
and the hazard of erosion is moderate. 

This soil 1s used for timber, pasture, berries, 
and row crops, and for urban development. Capability 
unit IVe-2; woodland group 3d1. 


Alderwood gravelly sandy loam, 0 to 6 percent 
Slopes (AgB).--This soil is nearly level and 
undulating. It is similar to Alderwood gravelly 
sandy loam, 6 to 15 percent slopes, but in places 
its surface layer is 2 to 3 inches thicker. Areas 
are irregular in shape and range from 10 acres to 
slightly more than 600 acres in size. 

Some areas are as much as 15 percent included 
Norma, Bellingham, Tukwila, and Shalcar soils, all 
of which are poorly drained; and some areas in the 
vicinity of Enumclaw are as much as 10 percent 
Buckley soils. 

Runoff is slow, and the erosion hazard is 
slight. 

This Alderwood soil is used for timber, pasture, 
berries, and row crops, and for urban development. 
Capability unit IVe-2; woodland group 3d2. 


Alderwood gravelly sandy loam, 15 to 30 percent 
slopes (AgD).--Depth to the substratum in this soil 
varies within short distances, but is commonly 
about 40 inches. Areas are elongated and range 
from 7 to about 250 acres in size. 

Soils included with this soil in mapping make 
up no more than 30 percent of the total acreage. 
Some areas are up to 25 percent Everett soils that 
have slopes of 15 to 30 percent, and some areas are 
up to 2 percent Bellingham, Norma, and Seattle soils, 
which are in depressions. Some areas, especially 
on Squak Mountain, in Newcastle Hills, and north of 
Tiger Mountain, are 25 percent Beausite and Ovall 
soils. Beausite soils are underlain by sandstone, 
and Ovail soils by andesite. 

Runoff 1s medium, and the erosion hazard is 
severe. The slippage potential is moderate, 

This Alderwood soil is used mostly for timber. 
Some areas on the lower parts of slopes are used 
for pasture. Capability unit Vile-2; woodland group 
3d1. 


Alderwood and Kitsap soils, very steep (AKF) .-- 
This mapping unit is about 50 percent Alderwood 
gravelly sandy loam and 25 percent Kitsap silt 
loam. Slopes are 25 to 70 percent. Distribution 
of the soils varies greatly within short distances. 

About 15 percent of some mapped areas is an 
included, unnamed, very deep, moderately coarse 
textured soil; and about 10 percent of some areas 
is a very deep, coarse-textured Indianola soil. 

Drainage and permeability vary. Runoff is rapid 
to very rapid, and the erosion hazard is severe to 
very severe. The slippage potential is severe. 

These soils are used for timber. Capability 
unit VIIe-1; woodland group 2dl. 
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Arents, Alderwood Material 


Arents, Alderwood material consists of Alderwood 
soils that have been so disturbed through urban- 
ization that they no longer can be classified with 
the Alderwood series, These soils, however, have 
many similar features. The upper part of the soil, 
to a depth of 20 to 40 inches, is brown to dark- 
brown gravelly sandy loam. Below this is a grayish- 
brown, consolidated and impervious substratum. 
Slopes generally range from 0 to 15 percent. 

These soils are used for urban development. 


Arents, Alderwood material, 0 to 6 percent slopes 
(AmB) .--In many areas this soil is level, as a 
result of shaping during construction for urban 
facilities. Areas are rectangular in shape and 
range from 5 acres to about 400 acres in size. 

Representative profile of Arents, Alderwood 
material, 0 to 6 percent slopes, in an urban area, 
1,300 feet west and 350 feet south of the northeast 
corner of sec. 23, T. 25 .N., R. 5S E.: 


0 to 26 inches, dark-brown (10YR 4/3) gravelly 
sandy loam, pale brown (10YR 6/3) dry; 
massive; slightly hard, very friable, non- 
sticky, nonplastic; many roots; medium acid; 
abrupt, smooth boundary. 23 to 29 inches 
thick. 

60 inches, grayish-brown (2.5Y 5/2) weakly 
consolidated to strongly consolidated glacial 
till, light brownish gray (2.5Y 6/2) dry; 
common, medium, prominent mottles of yellowish 
brown (10YR 5/6) moist; massive; no roots; 
medium acid. Many feet thick. 


26 to 


The upper, very friable part of the soil extends 
to a depth of 20 to 40 inches and ranges from dark 
grayish brown to dark yellowish brown. 

Some areas are up to 30 percent included soils 
that are similar to this soil material, but either 
shallower or deeper over the compact substratum; 
and some areas are 5 to 10 percent very gravelly 
Everett soils and sandy Indianola soils. 

This Arents, Alderwood soil is moderately well 
drained. Permeability in the upper, disturbed soil 
material is moderately rapid to moderately slow, 
depending on its compaction during construction. 
The substratum 1s very slowly permeable. Roots 
penetrate to and tend to mat on the surface of the 
consolidated substratum. Some roots enter the 
substratum through cracks. Water moves on top of 
the substratum 1n winter. Available water capacity 
is low. Runoff is slow, and the erosion hazard is 
slight. 

This soil is used for urban development. 
pability unit IVe-2; woodland group 3d2. 


Ca- 


Arents, Alderwood material, 6 to 15 percent 
slopes (AmC).--This soil has convex slopes. Areas 
are rectangular in shape and range from 10 acres to 
about 450 acres in size. 


Some areas are up to 30 percent included soils 
that are similar to this soil material, but either 
shallower or deeper over the compact substratum; 
and some areas are 5 to 10 percent very gravelly 
Everett soils and sandy Indianola soils. 

Runoff is medium, and the erosion hazard is 
moderate to severe. 

This soil is used for urban development. Ca- 
pability unit IVe-2; woodland group 3d2. 


Arents, Everett material (An).--This is a level 
to gently sloping, dark-brown gravelly or very 
gravelly sandy loam. It is very similar to Everett 
gravelly sandy loam (see Everett series), but 1t 
has been disturbed and altered through urban de- 
velopment. Multicolored very gravelly coarse sand 
is at a depth of 8 to 40 inches. Areas are common- 
ly rectangular in shape, and range from 1 to 120 
acres in size. 

Representative profile of Arents, Everett mate- 
rial, in a homesite, 440 feet west and 100 feet 
north of the center of sec. 11, T. 24 N., R. 6 E.: 


0 to 8 inches, dark-brown (7.5YR 3/4) gravelly 
sandy loam, brown (7.5YR 5/4) dry; massive; 
soft, very friable, nonsticky, nonplastic; 
few roots; 30 percent gravel content; 
slightly acid; clear, smooth boundary. 
14 inches thick. 

8 to 60 inches, grayish-brown and light olive-brown 
(2.5Y 5/2 and 5/4) very gravelly coarse 
sand, light gray and light yellowish brown 
(2.5Y 7/2 and 6/4) dry; single grain; loose, 
nonsticky, nonplastic; few roots; S5 percent 
gravel and 10 percent cobblestone content; 
medium acid. 


8 to 


The upper part of the soil ranges from dark 
brown to olive brown and from gravelly sandy loam 
to very gravelly loamy sand. The substratum ranges 
from black to olive brown. 

This soil is somewhat excessively drained. The 
effective rooting depth is 60 inches or more. 
Permeability is rapid, and available water capacity 
1s low. Runoff is slow, and the erosion hazard 
is slight. 

This soil is used for urban development. Ca- 
pability unit IVs-1; woodland group 3f3. 


Beausite Series 


The Beausite series is made up of well-drained 
soils that are underlain by sandstone at a depth 
of 20 to 40 inches. These soils formed in glacial 
deposits. They are rolling to very steep. Slopes 
are 6 to 75 percent. The vegetation is alder, fir, 
cedar, and associated brush and shrubs. The annual 
precipitation is 40 to 60 inches, and the mean 
annual temperature is about 50° F. The frost-free 
season ranges from 160 to 190 days. Elevation is 
600 to 2,000 feet. 

In a representative profile, the surface layer 
and the upper part of the subsoil are dark-brown 


to dark yellowish-brown gravelly sandy loam that 
extends to a depth of about 19 inches. The lower 
part of the subsoil is olive-brown very gravelly 
sandy loam. Fractured sandstone 1s at a depth of 
about 38 inches. 

Beausite soils are used for timber and pasture. 
Some areas have been used for urban development. 


Beausite gravelly sandy loam, 6 to 15 percent 


slopes (BeC) .--Areas of this soil are 20 acres or 
more in size. Slopes are long and convex. 

Representative profile of Beausite gravelly 
sandy loam, 6 to 15 percent slopes, in woodland, 
570 feet south and 800 feet east of the northwest 
corner of sec. 29, T. 24 N., R. 6 E.: 


01--2 inches to 1/2 inch, undecomposed leaf litter. 

02--1/2 inch to 0, black (10YR 2/1) decomposed 
leaf litter. 

Al--0 to 6 inches, dark-brown (10YR 3/3) gravelly 
sandy loam, brown (10YR 5/3} dry; weak, fine, 
granular structure; soft, very friable, 
nonsticky, nonplastic; many roots; slightly 
acid; clear, wavy boundary. 5 to 7 inches 
thick. 

B21--6 to 19 inches, dark yellowish-brown (10YR 4/4) 
gravelly sandy loam, light yellowish brown 
(10YR 5/4) dry; massive; soft, very friable, 
nonsticky, nonplastic; many roots; slightly 
acid; clear, irregular boundary. 10 to 15 
anches thick. 

B22--19 to 38 inches, olive-brown (2.5Y 4/4) very 
gravelly sandy loam, light yellowish brown 
(2.5Y 6/4) dry; massive; soft, very friable, 
nonsticky, nonplastic; common roots; medium 
acid; abrupt, irregular boundary. 

IIR--38 inches, fractured sandstone; medium acid. 


The A horizon ranges from very dark grayish 
brown to very dark brown and dark brown. The B 
horizon ranges from dark grayish brown to dark 
yellowish brown and olive brown. It is gravelly 
and very gravelly sandy loam and gravelly loam. 
Depth to sandstone ranges from 20 to 40 inches. 

Some areas are up to 20 percent included Alder- 
wood soils, which have a consolidated substratum, 
and Ovall soils, which are underlain by andesite; 
some are up to 5 percent the wet Norma and Seattle 
soils; some are up to 5 percent Beausite soils that 
have a gravelly loam surface layer and subsoil; and 
some are up to 10 percent soils that are similar to 
Beausite soils, but are more than 40 inches deep 
over sandstone. 

Roots penetrate easily to bedrock and enter a 
few cracks in the bedrock. Permeability is 
moderately rapid. Available water capacity is low. 
Runoff is medium, and the hazard of erosion is 
moderate. 

This soil is used for timber and pasture and for 
urban development. Capability unit IVe-2; woodland 
group 3d2. 
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Beausite gravelly sandy loam, 15 to 30 percent 
slopes (BeD).--Areas of this soil are 40 acres or 
more in size. Slopes are long. On the east side of 
Squak Mountain, south of Issaquah, and on the north 
side of Tiger Mountain, east of Issaquah, slopes are 
as steep as 50 percent. 

Some areas are up to 20 percent included Alder- 
wood soils, which have a consolidated substratum, 
and Ovall soils, which are underlain by andesite; 
some are up to 5 percent the wet Norma and Seattle 
soils; some are up to 5 percent Beausite soiis that 
have a gravelly loam surface layer and subsoil; 
and some are up to 10 percent soils that are similar 
to Beausite soils, but are more than 40 inches deep 
over sandstone. On the east side of Squak Mountain, 
south of Issaquah, and on the north side of Tiger 
Mountain, east of Issaquah, are included areas where 
slopes are as steep as 50 percent. 

Runoff is rapid and the hazard of erosion is 
severe. 

This soil is used for timber and pasture. 
bility unit VIe-2; woodland group 3d1l. 


Capa~ 


Beausite gravelly sandy loam, 40 to 75 percent 
slopes (BeF).--This soil is similar to Beausite 
gravelly sandy loam, 6 to 15 percent slopes, but 1s 
commonly shallower over sandstone. The depth to 
sandstone is commonly 20 to 30 inches, but in places 
is as much as 40 inches. Slopes are convex. Areas 
are irregularly shaped and range from 100 to about 
600 acres in size. 

Soils included with this soil in mapping make up 
no more than 40 percent of the total acreage. Some 
areas are up to 10 percent Alderwood soils, which 
have a consolidated substratum; some are up to 10 
percent Ovall soils that are 20 to 40 inches deep 
over weathered andesite and have slopes of 30 to 75 
percent; some isolated areas are up to 25 percent 
rock outcrop; and some are up to 20 percent Beausite 
soils that have milder slopes. 

Runoff is very rapid, and the hazard of erosion is 
very severe. 

This soil is used for timber. 
Vile-1; woodland group 3d1. 


Capability unit 


Bellingham Series 


The Bellingham series is made up of poorly 
drained soils that formed in alluvium, under grass 
and sedges. These soils are nearly level and are 
mostly in depressions on the upland glacial till 
plain. The annual precipitation is 35 to 55 inches, 
and the mean annual air temperature is about 50° F. 
The frost-free season ranges from 150 to 200 days. 
Elevation ranges from about sea level to 500 feet. 

In a representative profile the surface layer is 
very dark brown silt loam about 11 inches thick. 

The subsoil is mottled gray silty clay loam about 49 
inches thick, 

Bellingham soils are used chiefly for pasture 
and occasionally for row crops. 
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Bellingham silt loam (Bh).--Areas of this 
are somewhat rounded and elongated and range 
to 40 acres in size. Slopes are less than 2 
cent. 

Representative profile of Bellingham silt loam, 
in pasture, 600 feet north and 650 feet east of the 
south quarter corner of sec. 10, T. 24 .N., R. 6 E.: 


soil 
from 1 
per- 


Ap--0 to 11 inches, very dark brown (10YR 2/2) silt 
loam, grayish brown (10YR 5/2} dry; common, 
fine, distinct mottles, brownish yellow (10YR 
6/6) dry; moderate, medium, crumb struc- 
ture; hard, friable, slightly sticky, slightly 
plastic; many roots; medium acid; abrupt, 
smooth boundary. 12 to 20 inches thick. 

Bl--11 to 14 inches, olive-gray (5Y 5/2} loamy sand, 
light gray (5Y 7/2) dry; massive; hard, very 
friable, nonsticky, nonplastic; common roots; 
medium acid; clear, smooth boundary. 0 to 3 
inches thick. 

B2g--14 to 60 inches, gray (N 5/0) silty clay loam; 
many, medium and large, prominent, strong- 
brown mottles, light gray (5Y 7/1) and 
yellow (10YR 7/8) dry; massive; hard, 
firm, sticky, plastic; few roots; neutral. 


The A horizon ranges from black to very dark 
grayish brown. The B horizon is grayish brown, 
olive gray, or gray. It is mostly silty clay loam 
and heavy silt loam. There are a few thin layers 
of loamy sand and sandy loam. 

Included in mapping were small areas of Alder- 
wood, Everett, and Seattle soils. Total inclusions 
do not exceed 15 percent of the total acreage. 

Permeability is slow. In drained areas, roots 
penetrate to a depth of 60 inches and more. In 
undrained areas, effective rooting depth is restric- 
ted because the seasonal water table is near the 
surface during the rainy season. The available 
water capacity is high. Runoff is slow, and the 
hazard of erosion is slight. 

This soil is used mostly for pasture. 
areas are used for row crops. 
II[Iw-2; woodland group 3w2. 


A few 
Capability unit 


Briscot Series 


The Briscot series is made up of somewhat poorly 
drained soils. These soils formed in alluviun, 
under conifers and grass in river valleys. Slopes 
are less than 2 percent. The annual precipitation 
is 35 to 55 inches, and the mean annual temperature 
is about 50° F. The frost-free season is about 200 
days. Elevation ranges from about sea level to 85 
feet. 

In a representative profile, the surface layer is 
dark grayish-brown silt loam about 9 inches thick. 
The subsoil 1s mottled grayish-brown and dark-gray, 
stratified fine sandy loam, silt loam, and fine sand 
to a depth of 60 inches or more. 

Briscot soils are used for row crops and seeded 
grass pasture and for urban development. 


Briscot silt loam (Br).--Areas of this soil are 
irregularly shaped and range from 5 to more than 80 
acres in size. 

Representative profile of Briscot silt loam, 
cultivated, 1,000 feet north and 1,410 feet east of 
the southeast corner of sec. 25, T. 22 N., R. 4 E.: 


Ap--0 to 9 inches, dark grayish-brown (10YR 4/2) 
silt loam, grayish brown (10YR 5/2) dry; mod- 
erate, medium, granular structure; slightly 
hard, friable, sticky, plastic; many roots; 
neutral; abrupt, smooth boundary. 8 to 10 
inches thick. 

B21g--9 to 17 inches, grayish-brown (2.5Y 5/2) silt 
loam, light brownish gray (2.5Y 6/2) dry; many, 
large, prominent, dark-brown (7.5YR 4/4 and 
3/4) mottles, brownish yellow (10YR 6/6) dry; 
weak, very coarse, prismatic structure; 
slightly hard, friable, sticky, plastic; com- 
mon roots; neutral; abrupt, wavy boundary. 

7 to 9 inches thick. 

B22--17 to 44 inches, grayish-brown (2.5Y 5/2) 
lenses of fine sandy loam, silt loam, and fine 
sand, light brownish gray (2.5Y 6/2) dry; 
many, large, prominent, dark-brown (7.5YR 
4/4) mottles, yellowish brown (10YR 5/6) and 
light yellowish brown (10YR 6/4) dry; massive; 
slightly hard, very friable, slightly sticky, 
nonplastic; few roots; neutral; diffuse, 
smooth boundary. 25 to 28 inches thick. 

B23g--44 to 60 inches, dark-gray (5Y 4/1) lenses of 
fine sandy loam, silt loam, and fine sand, 
grayish brown (2.5Y 5/2) dry; many, large, 
prominent, dark-brown (7.5YR 4/4) and dark-red 
(2.5YR 3/6) mottles, brown (7.5YR 5/4) and 
yellowish brown (10YR 5/6) dry; massive; very 
friable, slightly sticky, nonplastic; few 
roots; neutral. Many feet thick. 


The A horizon ranges from dark gray to dark gray- 
ish brown and from silt loam to very fine sandy 
loam. The B horizon is grayish brown to olive gray 
mottled with dark brown. It is mostly fine sandy 
loam but is stratified with fine sand and silt loam. 

Some areas are up to 5 percent included Puyallup 
soils, which are well drained and are on natural 
stream levees, and Newberg soils, which also are 
well drained and are in stream valleys; some areas 
are up to 2 percent the poorly drained Puget and 
Woodinville soils; and some are up to 5 percent 
Oridia and Renton soils. 

Permeability is moderate. In winter the seasonal 
water table is within a depth of 1 to 2 feet. In 
drained areas, roots penetrate easily to a depth of 
60 inches or more. In undrained areas, effective 
rooting depth 1s restricted. Available water capac- 


ity is high. Runoff is slow, and the erosion haz- 
ard is slight. Stream overflow is a moderate haz- 
ard. 


This soil is used for row crops and seeded grass 
pasture and for urban development. Capability unit 
IIw-2; woodland group 3wl. 


Buckley Series 


The Buckley series consists of poorly drained 
soils. These soils formed in the Osceola mudflow 
on the nearly level plain between the Green and 
White Rivers near Enumclaw and Buckley. The annual 
precipitation 1s about 48 inches, and the mean 
annual air temperature is about 50° F. The frost- 
free season 1s 190 to 205 days. Elevation ranges 
from 500 to 700 feet. 

In a representative 
is black silt loam and 
gravelly loam about 16 
grayish-brown gravelly 
brown and strong brown 
more. 

Many areas of Buckley soils have been cleared and 
drained and are used for seeded grass pasture and hay. 


profile, the surface layer 
very dark grayish-brown 
inches thick. The subsoil is 
sandy clay loam mottled with 
to a depth of 60 inches or 


Buckley silt loam (Bu).--This level soil occurs 
as slightly concave tracts that are irregular in 
shape and range from 5 acres to more than 100 acres 
in size. 

Representative profile of Buckley silt loam, in 
pasture, 1,550 feet west and 300 feet south of the 
east quarter corner of sec. 20, T. 20 N., R. 6 E.: 


Ap--0 to 10 inches, black (10YR 2/1) silt loam, very 
dark brown (10YR 2/2) dry; weak, fine, granu- 
lar structure; slightly hard, very friable, 
slightly sticky, slightly plastic; 15 percent 
gravel; many roots; medium acid; abrupt, smooth 
boundary. 10 to 14 inches thick. 

Al--10 to 16 inches, very dark grayish-brown (10YR 

3/2) gravelly loam, grayish brown (10YR 5/2) 

dry; few, fine, prominent strong-brown (7.S5YR 

5/6) mottles; weak, medium, granular structure; 

slightly hard, friable, slightly sticky, 

slightly plastic; common roots; slightly acid; 
clear, broken boundary. 0 to 8 inches thick. 
to 60 inches, grayish-brown (2.5Y 5/2) grav- 
elly sandy clay loam, white (2.5Y 8/2) dry; 
many, medium and coarse, prominent, brown and 
strong-brown (7.5YR 5/4 and 5/6) mottles and 
many, medium, distinct and common, fine, prom- 
inent mottles of yellow and reddish yellow 

(2.5Y 7/6 and 7.5YR 6/8) dry; massive; hard, 

very firm, slightly sticky, slightly plastic; 

few roots; slightiy acid. Several feet thick. 


B--16 


The B horizon is gray to grayish brown mottled 
with brown and strong brown. It is sandy clay to 
gravelly sandy clay loam. Depth to the B horizon 
ranges from 16 to 30 inches. 

Some areas are up to 4 percent included Alderwood 
soils on the higher knobs, and some areas are about 
6 percent the poorly drained Seattle and Tukwila 
soils in depressions. 

Permeability is moderate in the surface layer and 
slow in the subsoil. There 1S a seasonal water 
table at or near the surface 1n winter. In drained 
areas, roots penetrate with difficulty to a depth of 
60 inches or more. In undrained areas, the rooting 
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depth is restricted. 
is high. 
slight. 
This soil is used for seeded pasture and hay. 
Capability unit IIlIw-2; woodland group 4wl. 


The available water capacity 
Runoff is slow, and the erosion hazard is 


Coastal Beaches 


Coastal beaches (Cb) are long, narrow areas of 
sand and gravel along Puget Sound. Smali areas of 
tidal marsh are included. These beach areas are 
above mean tide but are swept by storm waves. Capa- 
bility unit VIIIw-1; no woodland classification. 


Earlmont Series 


The Earlmont series is made up of somewhat poorly 
drained soils that formed in diatomaceous material. 
These nearly level soils are on flood plains. Slopes 
are less than 1 percent. The annual precipitation 
is 45 to 50 inches, and the mean annual air temper- 
ature is about 50° F. The frost-free season is 
about 200 days. Elevation is about 40 feet. 

In a representative profile, the surface layer 1s 
dark grayish-brown silt loam about 9 inches thick. 
The subsoil is grayish-brown, light brownish-gray, 
and brown silt loam and silty clay loam about 35 
inches thick. The substratum is stratified very 
fine sandy loam, muck, and diatomite. It extends 
to a depth of 60 inches or more. 

Earlmont soils are used for row crops and 
grass pasture. 


Earlmont silt loam (Ea) .--This nearly level soil 
occurs as long, narrow areas that range from 30 to 
40 acres in size. 

Representative profile of Earlmont silt loam, 
cultivated, 930 feet west and 250 feet north of the 
east quarter corner of sec. 27, T. 26N., R. 5 E.: 


Ap--0 to 9 inches, dark grayish-brown (10YR 4/2) 
silt loam, white (10YR 8/1) dry; moderate, 
coarse and very coarse, granular structure; 
slightly hard, friable, nonsticky, nonplastic; 
many roots; strongly acid; abrupt, smooth 
boundary, 7 to 11 inches thick. 

B21--9 to 25 inches, grayish-brown (10YR 5/2) siit 
loam, white (10YR 8/1) dry; common, fine, 
prominent dark-brown (7.5YR 4/4) mottles, 
and many, large, distinct, yellowish-brown 
(10YR 5/6} mottles on ped faces; common, fine, 
prominent mottles of brownish yellow (10YR 
6/6) and yellow (10YR 7/6) dry; medium, very 
coarse, prismatic structure; hard, firm, 
slightly sticky, slightly plastic; common 
roots; very strongly acid; gradual, smooth 
boundary. 13 to 16 inches thick. 

B22--25 to 41 inches, light brownish-gray (2.5Y 6/2) 
silty clay loam, white (N 8/0) dry; common, 
fine, prominent, yellowish-red (5YR 4/8) 
mottles in root casts, yellow (10YR 7/6 and 
8/6) dry; moderate, very coarse, prismatic 
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structure; hard, firm, sticky, plastic; com- 
mon roots; very strongly acid; clear, smooth 
boundary. 16 to 20 inches thick. 

B23--41 to 44 inches, brown (10YR 5/3) and light 
brownish-gray (l10YR 6/2) silt loam, white 
(N 8/0) dry; common, fine, prominent, yellowish- 
brown (10YR 5/6) mottles, light yellowish 
brown (10YR 6/4) and brownish yellow (10YR 
6/6) dry; moderate, very coarse, prismatic 
structure; hard, firm, slightly sticky, 
slightly plastic; common roots; very strongly 
acid; abrupt, smooth boundary. 2 to 4 inches 
thick. . 

TIc--44 to 46 inches, very pale brown (10YR 7/3) 
very fine sandy loam and silt loam, white 
(10YR 8/1) dry; common, fine, prominent, 
strong-brown (7.5YR 5/8) mottles, faint and 
pale brown (10YR 6/3) dry; massive; hard, 
firm, nonsticky, nonplastic; common roots; 
very strongly acid; abrupt, smooth boundary. 

0 to 3 inches thick. 

I110a--46 to 48 inches, black (10YR 2/1) and very 
dark brown (10YR 2/2) muck, dark grayish 
brown (10YR 4/2) streaked with light gray 
(10YR 7/1) dry; massive; hard, firm, slightly 
sticky, slightly plastic; few roots; very 
strongly acid; abrupt, smooth boundary. 0 
to 3 inches thick. 

IvC--48 to 60 inches, very dark brown (10YR 2/2) 
and light-gray (10YR 7/2) laminations of 
diatomite and muck, white (N 8/0) and grayish 
brown (10YR $/2) dry; common, medium, prom- 
inent, yellowish-brown (10YR 5/6 and 5/8) 
mottles in the diatomite, very pale brown 
(10YR 8/4) dry; weak laminar structure; hard, 
firm, slightly sticky; slightly plastic; few 
roots; very strongly acid. Laminated material 
similar to this horizon extends downward many 
feet. 


The A horizon ranges from gray to dark gray or 
dark grayish brown. The B horizon ranges from gray 
and light gray to brown. Below this is stratified 
diatomite, peat, muck, and volcanic ash. Peat and 
muck are below a depth of 40 inches; gravel is be- 
low a depth of 48 inches in some places, 

Some areas are as much as 10 percent the somewhat 
poorly drained Snohomish, light colored variant, 
soils; and some areas are 1 percent the poorly 
drained Seattle and Tukwila soils in depressions. 

Permeability is moderate. There is a seasonal 
water table at a depth of 2 to 3 feet. In drained 
areas, roots penetrate easily to a depth of 60 
inches and more. In undrained areas, root penetra- 
tion is limited. Available water capacity is high. 
Runoff is slow, and the erosion hazard is slight. 
This soil is subject to flooding. 

This soil is used for grass pasture and row crops. 
Capability unit IIw-2; woodland group 3w2. 


Edgewick Series 


The Edgewick series is made up of well-drained 
soils, These soils formed in alluvium, under conifers 


and grass on valley floors in the vicinity of North 
Bend. Slopes are 0 to 3 percent. The annual pre- 
cipitation is 70 to 80 inches, and the mean annual 
temperature is about 50° F. The frost-free season 
is about 150 days. Elevation ranges from 400 to 500 
feet. 

In a representative profile, the surface layer is 
very dark grayish-brown to dark grayish-brown fine 
sandy loam that extends to a depth of about 34 
inches. The underlying layers are black gravelly 
sand and gravelly sandy loam that extend to a depth 
of 60 inches or more. 

Edgewick soils are used for pasture. 


Edgewick fine sandy loam (Ed)}.--This soil is 
slightly convex or level. Areas are irregular in 
shape and range from 5 acres to more than 300 acres 
in size. Slope is less than 3 percent. 

Representative profile of Edgewick fine sandy 
loam, in pasture, 1,430 feet east and 1,000 feet 
south of the west quarter corner of sec. 15, T. 23 
N., R. 8 E.: 


Ap--0 to 9 inches, very dark grayish-brown (10YR 
3/2) fine sandy loam, grayish brown (10YR 
5/2) dry; weak, fine, granular structure; 
slightly hard, very friable, nonsticky, non- 
plastic; many roots; strongly acid; abrupt, 
smooth boundary. 8 to 11 inches thick. 

C1--9 to 34 inches, dark grayish-brown (2.5Y 4/2) 
and olive~brown (2.5Y 4/4) fine sandy loam, 
grayish brown (2.5Y 5/2) dry; massive; soft, 
very friable, nonsticky, nonplastic; common 
roots; medium acid; abrupt, smooth boundary. 
24 to 30 inches thick. 

IIC2--34 to 60 inches, black (5Y 2/2), stratified 
gravelly sand and gravelly sandy loam, grayish 
brown (2.5Y 5/2) dry; massive; soft, very 
friable, nonsticky, nonplastic; neutral. 


The C horizon ranges from dark grayish brown to 
olive brown. The content of gravel is as much as 
10 percent in places in the A horizon and the Cl 
horizon. The IIC horizon, at a depth below 32 to 
40 inches, ranges from dark grayish brown to black 
and from stratified sand to fine sandy loam that has 
gravel in some places. 

Soils included with this soil in mapping make 
up no more than 15 percent of the total acreage. 
Some areas are up to 10 percent Nooksack and S1 
soils; some are up to 5 percent Pilchuck soils, 
which occupy the natural levees along streams and 
the higher swells and undulations; some areas are 
up to 2 percent the poorly drained Puget soils; and 
some are 1 percent the poorly drained Seattle soils. 

Permeability is moderately rapid. The effective 
rooting depth is restricted by the gravelly sand 
substratum. There is a seasonal high water table 
at a depth of 3 to 4 feet. Available water capacity 
is moderately high. Runoff is slow, and the erosion 
hazard is slight. The hazard of stream overflow is 
moderate to severe. 

This soil is used for pasture. 
IIIw-i; woodland group 2ol. 


Capability unit 


468-266 O - 73 - 2 


eit ice 


The Everett series is made up of somewhat exces- 
sively drained soils that are underlain by very 
gravelly sand at a depth of 18 to 36 inches. These 
soils formed in very gravelly glacial outwash de- 
posits, under conifers. They are on terraces and 
terrace fronts and are gently undulating and mod- 
erately steep. Slopes are 0 to 30 percent. The 
annual precipitation is 35 to 60 inches, and the 
mean annual air temperature 1s about 50° F. The 
frost-free season ranges from 150 to 200 days. 
Elevation ranges from about sea level to 500 feet. 

In a representative profile, the surface layer 
and subsoil are black to brown, gravelly to very 
gravelly sandy loam about 32 inches thick. The 
substratum extends to a depth of 60 inches or more. 
It is multicolored black to gray very gravelly sand 
(pl. I, left). 

Everett soils are used for timber and pasture and 
for urban development. 


Everett gravelly sandy loam, 0 to 5 percent 
slopes (EvB).--This nearly level to very gently 
undulating soil is on terraces. Areas are irregular 
in shape and range from 5 acres to more than 200 
acres in size. 

Representative profile of Everett gravelly sandy 
loam, 0 to 5 percent slopes, in forest, 450 feet 
west and 250 feet north of the southeast corner of 
sec. 30, T. 22 N., R. 7 EL: 


Ol--1 to 3/4 inch, undecomposed roots, twigs, and 
moss; abundant roots. 1 to 2 inches thick. 

02--3/4 inch to 0, black (10YR 2/1) ,decomposed 
organic matter; abundant roots. 3/4 of an inch 
to 1 1/2 inches thick. 

Al--0 to 1 1/2 inches, black (10YR 2/1) sandy loam, 
gray (10YR 5/1) dry; massive; soft, very fri- 
able, nonsticky, nonplastic; many roots; 
slightly acid; abrupt, distinct boundary. 0 
to 11/2 inches thick. 

B2ir--1 1/2 to 17 inches, dark-brown (7.5YR 3/4) 
gravelly sandy loam, yellowish brown (10YR 
5/4) dry; massive; soft, very friable, non- 
sticky, nonplastic; many roots; slightly acid; 
clear, smooth boundary. 10 to 18 inches thick. 

B3--17 to 32 inches, brown (10YR 4/3) very gravelly 
sandy loam, pale brown (10YR 6/3) dry; massive; 
soft, very friable, nonsticky, nonplastic; 
many roots; medium acid; clear, wavy boundary. 
8 to 18 inches thick. 

1[C--32 to 60 inches, black and dark grayish-brown 
(1OYR 2/1 and 4/2) very gravelly coarse sand, 
gray, grayish brown, and brown (10YR 5/1 and 
5/3) dry; single grain; loose, nonsticky, 
nonplastic; few roots; medium acid. 


The A horizon ranges from black to dark gray. 
The Bir horizon ranges from dark brown and brown to 
dark yellowish brown and the B3 horizon from brown 
to dark brown. The IIC horizon ranges from black 
and very dark brown to olive brown, and from very 
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gravelly coarse sand to very gravelly loamy sand. 
Depth to the IIC horizon ranges from 18 to 36 
inches. 

Some areas are up to 5 percent included Alderwood 
soils, on the more rolling and undulating parts of 
the landscape; some are about 5 percent the deep, 
sandy Indianola soils; and some are up to 25 percent 
Neilton very gravelly loamy sands. Also included 
in mapping are areas where consolidated glacial till, 
which characteristically underlies Alderwood soils, 
is at a depth of 5 to 15 feet. 

Permeability is rapid. The effective rooting 
depth 1s 60 inches or more. Available water capac- 
ity is low. Runoff is slow, and the erosion hazard 
is slight. 

This soil is used for timber and pasture and for 
urban development. Capability unit IVs-1; woodland 
group 3f3. 


Everett gravelly sandy loam, 5 to 15 percent 
slopes (EvC).--This soil is rolling. Areas are 
irregular in shape, have a convex surface, and range 
from 25 acres to more than 200 acres in size. Run- 
off is slow to medium, and the erosion hazard is 
slight to moderate. 

Soils included with this soil in mapping make up 
no more than 25 percent of the total acreage. Some 
areas are up to 5 percent Alderwood soils, which 
overlie consolidated glacial till; some are up to 
20 percent Neilton very gravelly loamy sand; and 
some are about 15 percent included areas of Everett 
soils where slopes are more gentle than 5 percent 
and where they are steeper than 15 percent. 

This Everett soil is used for timber and pasture 
and for urban development. Capability unit VIs-1; 
woodland group 3f3. 


Everett gravelly sandy loam, 15 to 30 percent 
slopes (EvD).--This soil occurs as long, narrow 
areas, mostly along drainageways or on short slopes 
between terrace benches. It is similar to Everett 
gravelly sandy loam, 0 to 5 percent slopes, but in 
most places is stonier and more gravelly. 

Soils included with this soil in mapping make up 
no more than 30 percent of the total acreage. Some 
areas are up to 10 percent Alderwood soils, which 
overlie consolidated glacial till; some are up to 5 
percent the deep, sandy Indianola soils; some are 
up to 10 percent Neilton very gravelly loamy sand; 
and some are about 15 percent included areas of 
Everett soils where slopes are less than 15 percent. 

Runoff is medium to rapid, and the erosion hazard 
is moderate to severe. 

Most of the acreage is used for timber. 
bility unit Vle-1; woodland group 3f2. 


Capa-~ 


Everett-Alderwood gravelly sandy loams, 6 to 15 
percent slopes (EwC).--This mapping unit is about 
equal parts Everett and Alderwood soils. The soils 
are rolling. Slopes are dominantly 6 to 10 percent, 
but range from gentle to steep. Most areas are 
irregular in shape and range from 15 to 100 acres 
or more in size. In areas classified as Everett 
soils, field examination and geologic maps indicate 
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the presence of a consolidated substratum at a depth 
of 7 to 20 feet. This substratum is the same mate- 
rial as that in the Alderwood soils. 

Some areas are up to 5 percent included Norma, 
Seattle, and Tukwila soils, all of which are poorly 
drained. 

Runoff is slow to medium, and the erosion hazard 
is slight to moderate. 

Most of the acreage is used for timber. 
ity unit VIs-1; woodland group 33. 


Capabil- 


Indianola Series 


The Indianola series is made up of somewhat 
excessively drained soils that formed under conifers 
in sandy, recessional, stratified glacial drift. 
These undulating, rolling, and hummocky soils are on 
terraces. Slopes are 0 to 30 percent. The annual 
precipitation is 30 to 55 inches, and the mean 
annual air temperature is about 50° F. The frost- 
free season is 150 to 210 days. Elevation ranges 
from about sea level to 1,000 feet. 

In a representative profile, the upper 30 inches 
is brown, dark yellowish-brown, and light olive- 
brown loamy fine sand. This is underlain by olive 
sand that extends to a depth of 60 inches or more 
(pl. I, right). 

Indianola soils are used for timber and for urban 
development. 


Indianola loamy fine sand, 4 to 15 percent slopes 
(InC) .--This undulating and rolling soil has convex 
slopes. It is near the edges of upland terraces. 
Areas range from 5 to more than 100 acres in size. 

Representative profile of Indianola loamy fine 
sand, 4 to 15 percent slopes, in forest, 1,000 feet 
west and 900 feet south of the northeast corner of 
sec. 32, T. 25 N., R. 6 E.: 


01--3/4 inch to 0, leaf litter. 

B2lir--0 to 6 inches, brown (10YR 4/3) loamy fine 
sand, brown (10YR 5/3) dry; massive; soft, 
very friable, nonsticky, nonplastic; many 
roots; slightly acid; clear, smooth boundary. 
4 to 8 inches thick. 

B22ir--6 to 15 inches, dark yellowish-brown (10YR 
4/4} loamy fine sand, brown (10YR 5/3) dry; 
massive; soft, very friable, nonsticky, non- 
plastic; common roots; slightly acid; clear, 
smooth boundary. 6 to 15 inches thick. 

Cl--15 to 30 inches, light olive-brown (2.5Y 5/4) 
loamy fine sand, yellowish brown (10YR 6/4) 
dry; massive; soft, very friable, nonsticky, 
nonplastic; common roots; slightly acid; 
gradual, smooth boundary. 12 to 17 inches 
thick. 

C2--30 to 60 inches, olive (5Y 5/4) sand, light 
brownish gray (2.5Y 6/2) dry; single grain; 
loose, nonsticky, nonplastic; few roots; 
slightly acid. Many feet thick. 


There is a thin, very dark brown Al horizon at 
the surface in some places. The B horizon ranges 


from very dark grayish brown to brown and dark 
yellowish brown. The C horizon ranges from dark 
grayish brown to pale olive and from loamy fine sand 
to sand. Thin lenses of silty material are at a 
depth of 4 to 7 feet in some places. 

Soils included with this soil in mapping make up 
no more than 25 percent of the total acreage. Some 
areas are up to 10 percent Alderwood soils, on the 
more rolling and undulating parts of the landscape; 
some are up to 8 percent the deep, gravelly Everett 
and Neilton soils; some are up to 15 percent Kitsap 
soils, which have platy lake sediments in the sub- 
soil; and some are up to 15 percent Ragnar soils, 
which have a sandy substratum. 

Permeability is rapid. The effective rooting 
depth is 60 inches or more. Available water capac- 
ity is moderate. Runoff is slow to medium, and the 
erosion hazard is slight to moderate. 

This soil is used for timber and for urban devel- 
opment. Capability unit IVs-2; woodland group 4s3. 


Indianola loamy fine sand, 0 to 4 percent slopes 


(InA).--This soil occupies smooth terraces in long 
narrow tracts adjacent to streams. Areas range from 
about 3 to 70 acres in size. 

Soils included with this soil in mapping make up 
no more than 20 percent of the total acreage. Some 
areas are up to 5 percent Alderwood soils, on the 
more rolling and undulating parts of the landscape; 
some are about 10 percent the deep, gravelly Everett 
and Neilton soils; some are up to 10 percent Indian- 
ola loamy fine sand that has stronger slopes; and 
some areas are up to 10 percent the poorly drained 
Norma, Shalcar, Tukwila soils. 

Runoff is slow, and the erosion hazard is slight. 

This soil is used for timber. Capability unit 
IVs-2; woodland group 4s3. 


Indianola loamy fine sand, 15 to 30 percent 
slopes (InD).--This soil is along entrenched streams. 

Soils included with this soil in mapping make up 
no more than 25 percent of the total acreage. Some 
areas are up to 10 percent Alderwood soils; some are 
about $ percent the deep, gravelly Everett and Neil- 
ton soils; some are up to 15 percent Kitsap soils, 
which have platy, silty lake sediments in the sub- 
soil; and some are up to 15 percent Indianola loamy 
fine sand that has milder slopes. 

Runoff is medium, and the erosion hazard is moder- 
ate to severe. 

This soil is used for timber. 
VIe-1; woodland group 4s2. 


Capability unit 


Kitsap Series 


The Kitsap series is made up of moderately well 
drained soils that formed in glacial lake deposits, 
under a cover of conifers and shrubs. These soils 
are on terraces and strongly dissected terrace 
fronts. They are gently undulating and rolling and 
moderately steep. Slopes are 2 to 70 percent. 
Platy, silty sediments are at a depth of 18 to 40 
inches. The annual precipitation is 35 to 60 inches, 


and the mean annual air temperature is about 50° F. 
The frost-free season is 150 to more than 200 days. 
Elevation ranges from about sea level to 500 feet. 
In a representative profile, the surface layer 
and subsoil are very dark brown and dark yellowish- 
brown silt loam that extends to a depth of about 24 
inches. The substratum is olive-gray silty clay 
loam. It extends to a depth of 60 inches or more. 
Kitsap soils are used for timber and pasture. 


Kitsap silt loam, 2 to 8 percent slopes (KpB).-- 
This undulating soil is on low terraces of the major 
valleys of the Area. Areas range from 5 acres to 
more than 600 acres in size and are nearly circular 
to irregular in shape. Some areas are one-eighth to 
a half mile wide and up to 3 or 4 miles long. 

Representative profile of Kitsap silt loam, 2 to 
8 percent slopes, in pasture, 820 feet west and 330 
feet south of east quarter corner of sec. 28, T. 25 
Ney Be 7 Ee? 


Ap--0 to 5 inches, very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; mod- 
erate, medium, granular structure; slightly 
hard, very friable, nonsticky, nonplastic; 
many roots; medium acid; abrupt, smooth bound- 
ary. 

to 24 inches, dark yellowish-brown (10YR 3/4) 

silt loam, brown (10YR 5/3) dry; 2 percent 

iron concretions; weak, coarse, prismatic 
structure; slightly hard, friable, slightly 
sticky, slightly plastic; many roots; slightly 
acid; abrupt, wavy boundary. 18 to 21 inches 
thick. 

TIC--24 to 60 inches, olive-gray (5Y 5/2) silty clay 
loam, light gray (5Y 7/2) dry; many, medium 
and coarse, prominent mottles of dark yellowish 
brown and strong brown (I10YR 4/4 and 7.5YR 
5/8); moderate, thin and mediun, platy struc- 
ture; hard, firm, sticky, plastic; few roots 
to a depth of 36 inches, none below; strongly 
acid. 


B2--5 


The A horizon ranges from 
brown. The B horizon ranges 
brown to dark brown and from 
loam. The platy ITC horizon 
brown to olive gray and from 
loam that has thin lenses of loamy fine sand in 
places. Brownish mottles are common in the upper 
part of the IIC horizon. 

Some areas are up to 10 percent included Alderwood 
gravelly sandy loam; some are up to 5 percent the 
very deep, sandy Indianola soils; and some are up to 
5 percent the poorly drained Bellingham, Tukwila, 
and Seattle soils. 

Water flows on top of the substratum in winter. 
Permeability is moderate above the substratum and 
very slow within it. The effective rooting depth is 
about 36 inches. Available water capacity is moder- 
ate to moderately high. Runoff is slow to medium, 
and the erosion hazard is slight to moderate. 

This soil is used for timber and pasture. Capabil- 
ity unit IIIe-1; woodland group 2d2. 


very dark brown to dark 
from dark yellowish 
silt loam to silty clay 
ranges from grayish 
silt loam to silty clay 
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Kitsap silt loam, 8 to 15 percent slopes (KpC).-- 


Areas of this soil are commenly less than 50 acres 
in size. 

Some areas are up to 10 percent included Alder- 
wood gravelly sandy loam; some are up to 5 percent 
the very deep, sandy Indianola soils; and some are 
up to 5 percent the poorly drained Bellingham, 
Tukwila, and Seattle soils. 

Runoff is medium, and the erosion hazard is mod- 
erate to severe. The slippage potential is moderate 
(pl. II, top and bottom). 

This Kitsap soil is used for timber and pasture. 
Capability unit IVe-1; woodland group 2d2. 


Kitsap silt loam, 15 to 30 percent slopes (KpD) .-- 
This moderately steep soil is similar to Kitsap silt 
loam, 2 to 8 percent slopes, but the platy substratum 
generally is at a depth of about 40 inches. 

Soils included with this soil in mapping make up 
no more than 30 percent of the total acreage. Some 
areas are up to 15 percent Alderwood gravelly sandy 
loam; some are up to 15 percent the very deep, sandy 
Indianola soils; and some are up to 2 percent the 
poorly drained Bellingham, Seattle, and Tukwila 
soils. 

Runoff is rapid, and the erosion hazard is severe. 
Slippage potential is severe. 

This soil is used for timber and pasture. Capabil- 
ity wnit Vie-2; woodland group 2d1. 


Klaus Series 


The Klaus series is made up of somewhat excessive- 
ly drained soils that formed under conifers, in very 
gravelly glacial outwash. These soils are on ter- 
races in the vicinity of North Bend. Slopes are 6 
to 15 percent. Annual precipitation is about 80 
inches, and the mean annual air temperature is 48 
or 49° F, The frost-free season is about 150 days. 
Elevation ranges from 500 to 600 feet. 

In a representative profile, the surface layer is 
gray loamy sand about 1 1/2 inches thick. The sub- 
soil is dark reddish-brown and dark-brown gravelly 
loamy sand and very gravelly loamy sand about 24 
inches thick, The substratum is dark grayish-brown 
and olive~brown very gravelly sand that extends to 
a depth of 60 inches or more. 

Klaus soils are used for timber and pasture. 


° 


Klaus gravelly loamy sand, 6 to 15 percent slopes 
(KsC) .--This soil is strongly sloping or rolling and 
is mostly convex. Areas are irregular in shape and 
range from 10 acres to about 50 acres in size. 

Representative profile of Klaus gravelly loamy 
sand, 6 to 15 percent slopes, in forest, 300 feet 
east and 1,000 feet north of the southwest corner of 
sec. 7, Ty 23 Bay Bo OD Eat 


02--1/2 inch to 0, black (N 2/1), decomposed leaf 
litter; massive. 

A2--0 to 1 1/2 inches, gray (10YR 5/1) loamy sand, 
light gray (10YR 6/1) dry; massive; soft, very 
friable, nonsticky, nonplastic; many roots; 
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extremely acid; abrupt, irregular boundary. 
0 to 2 1/2 inches thick. 

B2ihir--1 1/2 to 3 inches, dark reddish-brown 
(2.5YR 2/3 and 3/4) gravelly loamy sand, dark 
brown (7.5YR 4/4) dry; massive; soft, very 
friable, nonsticky, nonplastic; many roots; 
extremely acid; abrupt, irregular boundary. 

0 to 6 inches thick. 

B22ir--3 to 13 inches, dark reddish-brown (5YR 3/4) 
very gravelly loamy sand, brown (7.5YR 5/4) 
dry; massive; soft, very friable, nonsticky, 
nonplastic; many roots; very strongly acid; 
gradual, irregular boundary. 5 to 15 inches 
thick. 

B3--13 to 25 inches, dark-brown (7.5YR 4/4) very 

gravelly loamy sand, brown (10YR 5/3) dry; 

massive; soft, very friable, nonsticky, non- 
plastic; common roots; strongly acid; abrupt, 
wavy boundary. 5 to 15 inches thick. 

to 60 inches, dark grayish-brown (2.5Y 4/2) 

and olive-brown (2.5Y 4/4) very gravelly sand, 

light brownish gray (2.5Y 6/2) dry; single 
grain; loose, nonsticky, nonplastic; few roots; 
medium acid. 


In many places the thin, gray A2 horizon has been 
destroyed by logging operations. The upper part of 
the B horizon ranges from dark gray to dark reddish 
brown. 

The lower part of the B horizon ranges from dark 
brown or very dark brown to dark yellowish brown and 
olive brown. Depth to the very cobbly or very 
gravelly sand C horizon is 18 to 36 inches. 

Some areas are as much as 6 percent included 
Norma and Seattle soils, which are in depressions. 

Permeability is rapid to very rapid. The effec- 
tive rooting depth is 60 inches or more. Available 
water capacity is low. Runoff is slow, and the 
erosion hazard is slight. 

This soil is used for timber and pasture. Capabil- 
ity unit VIs-1; woodland group 3fl. 


Mixed Alluvial Land 


Mixed alluvial land (Ma) consists of a variety of 
alluvial soils in areas that are too small and too 
closely associated to map separately at the scale 
used. Texture ranges from sand and gravelly sand to 
silty clay loam. This land is well drained to very 
poorly drained. Slopes are commonly 2 percent and 
less. The hazard of stream overflow is severe. 

Mixed alluvial land is used mostly for timber and 
pasture. Capability unit VIw-2; woodland group 201. 


Neilton Series 


The Neilton series is made up of excessively 
drained soils. These undulating and rolling soils 
formed under conifers, on terraces, in stratified, 
very gravelly glacial outwash deposits. Slopes are 
2 to 15 percent. The annual precipitation is 35 to 
55 inches, and the mean annual temperature is about 


50° F, 
days. 
feet. 

In a representative profile, the soil is dark- 
brown and dark yellowish-brown very gravelly loamy 
sand to a depth of about 18 inches. The sub- 
stratum is dark grayish-brown very gravelly sand to 
a depth of 60 inches and more. 

Neilton soils are used for timber and for urban 
development. 


The frost-free season ranges from 145 to 210 
Elevation ranges from about sea level to 500 


Neilton very gravelly loamy sand, 2 to 15 percent 
slopes (NeC) .--This undulating and rolling soil is 
in irregularly shaped areas that range from 5 acres 
to about 200 acres in size. 

Representative profile of Neilton very gravelly 
loamy sand, 2 to 15 percent slopes, in woodland, 
1,100 feet east and 150 feet north of the southwest 
corner of sec. 28, T. 21 N., R. 5 E.: 


Ol--1 to 1/8 inch, undecomposed organic matter; 
abrupt, smooth boundary. 1 to 2 inches thick. 

02--1/8 inch to 0, black (10YR 2/1), decomposed 
organic matter. 1/8 to 1/4 inch thick. 

B2lir--0 to 6 inches, dark-brown (10YR 3/3) very 
gravelly loamy sand, brown (10YR 5/3) dry; 
massive; soft, very friable, nonsticky, non- 
plastic; many roots; strongly acid; clear, 
smooth boundary. 6 to 8 inches thick. 

B22ir--6 to 18 inches, dark yellowish-brown (10YR 
3/4) very gravelly loamy sand, yellowish brown 
(10YR 5/4) dry; massive; soft, very friable, 
nonsticky, nonplastic; common roots; medium 
acid; abrupt, wavy boundary. 10 to 14 inches 
thick. 

IIC--18 to 60 inches, dark grayish-brown (2.5Y 4/2) 
very gravelly sand, light brownish gray (2.5Y 
6/2) dry; single grain; loose, nonsticky, non- 
plastic; few roots; medium acid (pH 5.6). 
Many feet thick. 


The B horizon ranges from dark brown to dark 
yellowish brown. The IIC horizon ranges from gray- 
ish brown to dark grayish brown. 

Soils included with this soil in mapping make up 
no more than 25 percent of the total acreage. Some 
areas are up to 5 percent Alderwood soils, on the 
more rolling and undulating parts of the landscape; 
some are about 3 percent the deep, sandy Indianola 
soils; some are up to 1 percent the poorly drained 
Norma soils; some areas are about 1 percent the 
poorly drained Seattle soils in depressions; and 
some are up to 20 percent Everett very gravelly 
sandy loam. 

Permeability is very rapid. The effective root- 
ing depth is 60 inches and more. The available 
water capacity 1s low. Runoff is slow to medium, 
and the erosion hazard is slight to moderate. 

This soil is used for timber and for urban devel- 
opment. Capability unit VIs-1; woodland group 3f3. 


Newberg Series 


The Newberg series is made up of well-drained 
soils that formed in alluvium in the stream valleys, 


under grass, hardwoods, and conifers. Slopes are 0 
to 2 percent. The annual precipitation is 35 to 45 
inches, and the mean annual air temperature is about 
50° F. The frost-free season is about 200 days. 
Elevation ranges from about sea level to 500 feet. 

In a representative profile, the surface layer is 
very dark grayish-brown silt loam and very fine 
sandy loam about 20 inches thick. It is underlain, 
to a depth of 60 inches or more, by stratified very 
fine sandy loam, loamy very fine sand, loamy sand, 
and silt loam. 

Newberg soils are used for row crops and are 
among the best soils in the Area for that use. They 
are also used for pasture and for urban development. 


Newberg silt loam (Ng).--This soil is in long, 
narrow areas that range from 5 to more than 100 
acres in size. Slopes are less than 2 percent and 
are mostly convex. 

Representative profile of cultivated Newberg silt 
loam, 500 feet west and 575 feet north of the east 
quarter corner of sec. 36, T. 23 N., R. 4 E.: 


Ap--0 to 10 inches, very dark grayish-brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
moderate, fine, granular structure; slightly 
hard, friable, slightly sticky, slightly 
plastic; many roots; medium acid; abrupt, 
smooth boundary. 8 to 10 inches thick. 

Al--10 to 20 inches, very dark grayish-brown (10YR 
3/2) very fine sandy loam, grayish brown (10YR 
5/2) dry; massive; soft, very friable, non- 
sticky, nonplastic; common roots; slightly 
acid; clear, smooth boundary. 9 to 12 inches 
thick. 

C1--20 to 36 inches, very dark grayish-brown (10YR 
3/2) and dark grayish-brown (2.5Y 4/2) 
very fine sandy loam and loamy very fine sand, 
grayish brown (10YR 4/2) dry; massive; soft, 
very friable, nonsticky, nonplastic; common 
roots; neutral; abrupt, wavy boundary. 12 to 
16 inches thick. 

C2--36 to 46 inches, dark grayish-brown (2.5Y 4/2) 
and gray (5Y 5/1) very fine sandy loam, light 
brownish gray (2.5Y 6/2) dry; common, large, 
prominent, strong-brown (7.5YR 5/6 and 5/8) 
motties; massive; soft, very friable, non- 
sticky, nonplastic; common roots; neutral; 
abrupt, wavy boundary. 10 to 13 inches thick. 

C3--46 to 47 inches, dark grayish-brown (2.5Y 4/2), 
yellowish-brown (10YR 5/4), yellowish-red (5YR 
4/6), and dark reddish-brown (SYR 3/3) - loamy 
sand and silt loam, light gray (2.5Y 7/0), 
reddish brown (5YR 4/4}, and yellowish red 
(SYR 4/8) dry; massive; very hard, very fri- 
able to very firm, slightly sticky, slightly 
plastic; few roots; neutral; abrupt, wavy 
boundary. 1 to 2 inches thick. 

C4--47 to 60 inches, gray (5Y 5/1) very fine sandy 
loam, light gray (5Y 7/1) dry; many, fine, 
prominent, yellowish-brown (10YR 5/4} mottles 
and few, fine, prominent, yellowish-red (5YR 
4/8) -and red (2.5YR 4/6) mottles, light yellow- 
ish brown (10YR 6/4) and yellowish red (5YR 4/8) 
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dry; massive; slightly hard, very friable; 
nonsticky, nonplastic; few roots; neutral. 


The A horizon ranges from very dark grayish brown 
to very dark brown. The C horizon consists of layers 
of silt loam, very fine sandy loam, sandy loam, 
loamy sand, and sand; the thickness of cach layer 
varies. Mottles occur at a depth below 30 to 40 
inches in some places. 

Some areas are up to 25 or 30 percent inclusions 
of somewhat poorly drained Briscot, Oridia, and Wood~ 
inville soils; and some are up to 10 percent the 
poorly drained Puget soils. Total inclusions do not 
exceed 30 percent. 

Permeability is moderate. 
depth is 60 inches or more. A seasonal water table 
is at a depth of 3 to 4 feet in places. Available 
water capacity is high. Runoff is slow, and the 
erosion hazard is slight. The hazard of stream over~ 
flow is slight to severe, depending on the amount of 
flood protection provided. 

This soil is used mostly for row crops. 
ity unit IIw-1; woodland group 201. 


The effective rooting 


Capabil- 


Nooksack Series 


The Nooksack series is made up of well-drained 
soils that formed in alluvium in river valleys, 
under a cover of grass, conifers, and hardwoods. 
Slopes are 0 to 2 percent. The annual precipitation 
is 35 to 55 inches, and the mean annual air tempera- 
ture is about 50° F. The frost-free season is about 
190 days. Elevation ranges from about sea level to 
500 feet. 

In a representative profile, the soil is very 
dark grayish-brown, dark grayish~brown, and grayish- 
brown silt loam to a depth of 60 inches or more. 

Nooksack soils are used for row crops and pasture 
and for urban development. 


Nooksack silt loam (Nk).--This nearly level soil 
is in long, narrow areas that range from 5 to about 
300 acres in size. Slopes are less than 2 percent. 

Representative profile of cultivated Nooksack 
silt loam, 1,800 feet east and 500 feet south of the 
west quarter corner of sec. 4, T. 24.N., R. 7 E.: 


Apl--0 to 2 inches, very dark grayish-brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
few, fine, faint, dark yellowish-brown (10YR 
4/4) mottles; weak, thin, platy structure; 
slightly hard, very friable, nonsticky, non- 
plastic; many roots; slightly acid; abrupt, 
smooth boundary. 2 to 3 inches thick. 

Ap2--2 to ll inches, very dark grayish-brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
weak, coarse, prismatic structure; slightly 
hard, very friable, nonsticky, nonplastic; 
common roots; Slightly acid; abrupt, smooth 
boundary. 8 to 10 inches thick. 

B2--11 to 29 inches, dark grayish-brown (2.5Y 4/2) 
silt loam, light brownish gray (2.5Y 6/2) dry; 
weak, medium, prismatic structure and weak, 
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medium, subangular blocky structure; hard, 
friable, slightly sticky, slightly plastic; 
common roots; medium acid; clear, smooth 
boundary. 17 to 21 inches thick. 

C1--29 to 42 inches, dark grayish-brown (10YR 4/2) 
and grayish-brown (2.5Y 5/2) silt loam and 
thin lenses of very fine sandy loam, light 
brownish gray (2.5Y 6/2) dry; massive; slight- 
ly hard, very friable, nonsticky, nonplastic; 
common roots; slightly acid; clear, smooth 
boundary. 10 to 15 inches thick, 

C2--42 to 60 inches, grayish-brown (2.5Y 5/3) silt 
loam, light brownish gray (2.5Y 6/2) dry; 
massive; hard, friable, sticky, plastic; com- 
mon roots; medium acid. 


The B and C horizons are mostly siit loam and 
very fine sandy loam and have lenses of silty clay 
loam and fine sandy loam. The C horizon is dark 
grayish brown, grayish brown, or dark brown. 

Some areas are up to 5 percent included poorly 
drained Puget soils; and some are 10 to 15 percent 
the somewhat poorly drained Oridia and Briscot soils. 
Also included with this soil in mapping are areas 
of the poorly drained Woodinville silt loam and a 
few areas of a Woodinville silty clay loam. Included 
soils make up no more than 15 percent of the total 
acreage. 

Permeability is moderate. The effective rooting 
depth is 60 inches or more. A seasonal water table 
is at a depth of 3 to 4 feet in places. Available 
water capacity is high. Runoff is slow, and the 
erosion hazard is slight. Stream overflow is a mod- 
erate to severe hazard. 

This soil is used for row crops and pasture and 
for urban development. Capability unit LIw-1; wood- 
land group 201. 


Norma Series 


The Norma series is made up of poorly drained 
soils that formed in alluvium, under sedges, grass, 
conifers, and hardwoods. These soils are in basins 
on the glaciated uplands and in areas along the 
stream bottoms. Slopes are 0 to 2 percent. The 
annual precipitation is 35 to 60 inches, and the 
mean annual air temperature is about 50° F. The 
frost-free season is 150 to 200 days. Elevation 
ranges from about sea level to 600 feet, 

In a representative profile, the surface layer is 
black sandy loam about 10 inches thick. The subsoil 
is dark grayish-brown and dark-gray sandy loam and 
extends to a depth of 60 inches or more. 

Norma soils are used mainly for pasture. If 
drained, they are used for row crops. 


Norma sandy loam (No).--This soil occurs as strips 
25 to 300 feet wide. Slopes are less than 2 percent. 
Areas are level or concave and range from 1 to about 
100 acres in size. 

Representative profile of Norma sandy loam, in a 
pasture, 725 feet east and 50 feet north of the 
south quarter corner of sec. 31, T. 20 N., R. 
¢ Ba: 


Ap--0 to 10 inches, black (10YR 2/1) sandy loam, 
dark grayish brown (10YR 4/2) dry; moderate, 
fine, granular structure; slightly hard, very 
friable, slightly sticky, slightly plastic; 
many roots; slightly acid; abrupt, smooth 
boundary. 10 to 12 inches thick. 

B21g--10 to 30 inches, dark grayish-brown (2.5Y 4/2) 
sandy loam, light brownish gray (2.5Y 6/2) 
dry; many, medium, prominent, yellowish-red 
(SYR 4/8) and brown (7.5YR 4/4) mottles, very 
pale brown (10YR 7/4) and reddish yellow 
(7.5YR 6/8) dry; thin platy structure; hard, 
very friable, nonsticky, nonplastic; few roots; 
slightly acid; clear, wavy boundary. 19 to 24 
inches thick. 

B22g--30 to 60 inches, dark-gray (5Y 4/1) sandy 
loam, light gray (5Y 7/1) dry; common, fine, 
prominent, strong-brown (7.5YR 5/6) and 
reddish-yellow (7.5YR 6/6) mottles, yellowish 
brown (10YR 5/8) and pale brown (2.5Y 7/4) dry; 
massive; slightly hard, very friable, nonsticky, 
nonplastic; few roots; slightly acid. 


The A horizon ranges from black to very dark 
brown and is as much as 15 percent gravel. The B 
horizon commonly is sandy loam that in places is 
stratified with silt loam and loamy sand. It is as 
much as 35 percent gravel in some places. The B 
horizon is mottled gray, dark gray, and dark grayish 
brown. 

Some areas are up to 5 percent included Seattle, 
Tukwila, and Shalcar soils; and some are up to 5 
percent Alderwood and Everett soils, at the slightly 
higher elevations. In the area northwest of Auburn, 
in the Green River Valley, there are areas of Norma 
soils that have an organic surface layer as thick as 
12 inches in some places. Also included are small 
areas of Norma soils that have a silt loam surface 
layer. 

Permeability is moderately rapid. The seasonal 
water table is at or near the surface. In drained 
areas, the effective rooting depth is 60 inches or 
more. In undrained areas, rooting depth is restrict- 
ed. The available water capacity is moderately high 
to high. Runoff is slow, and the erosion hazard is 
slight. Stream overflow 1s a severe hazard in 
places. 

This soil is used mostly for pasture. Drained 
areas are used for row crops. Capability unit IIIw-3; 
woodland group 3w2. 


Orcas Series 


The Orcas series is made up of very poorly drained 
organic soils that formed in sphagnum moss and small 
amounts of Labrador tea and cranberry plants. These 
soils are in basins on the undulating, rolling 
glaciated uplands. Slopes are 0 to 1 percent. Annu- 
al precipitation is 35 to 60 inches, and the mean 
annual air temperature 1s about 50° F. The frost- 
free season is 160 to 180 days. Elevation ranges 
from 100 to 500 feet. 

In a representative profile, the surface layer is 
dark reddish-brown sphagnum peat about 6 inches 


thick. The next layer is yellowish-red sphagnum 
peat that extends to a depth of about 60 inches. 
Orcas soils are used mostly as wildlife habitat. 


Orcas peat (Or).--This level or slightly concave 
soil is in irregularly shaped areas that range from 
2 to about 10 acres in size. Slopes are less than 1 
percent, 

Representative profile of Orcas peat, under wild 
cranberries, 600 feet north and 650 feet west of the 
east quarter corner of sec. 8, T. 24 N., R. 6 E.: 


011--0 to 6 inches, dark reddish-brown (SYR 3/2) 
sphagnum peat, very pale brown (10YR 7/3) dry; 
soft, spongy; many roots; extremely acid; 
clear, smooth boundary. 6 to 8 inches thick. 

0i2--6 to 60 inches, yellowish-red (SYR 5/6, 4/6, 
4/8) sphagnum peat, very pale brown (10YR 7/4) 
dry; soft, spongy; few roots; extremely acid. 


The 0i1 horizon ranges from dark reddish brown to 
reddish black. Only slight decomposition has oc- 
curred. The 012 horizon is uniformly sphagnum peat 
that ranges from dark reddish brown through yellow- 
ish red to very pale brown. 

Some areas mapped are up to 20 percent included 
Seattle and Tukwila mucks, and some are up to 5 per- 
cent the wet Bellingham soils. 

Permeability is very rapid. There is a water 
table at or close to the surface for several months 
each year. In areas where the water table is con- 
trolled, the effective rooting depth is 60 inches 
or more. In undrained areas, rooting depth is 
restricted. The available water capacity is high. 
Runoff is ponded, and there is no erosion hazard. 

This soil is used mostly as wildlife habitat. 
Capability unit VIIIw-1; no woodland classification. 


Oridia Series 


The Oridia series is made up of somewhat poorly 
drained soils that formed in alluvium in river 
valleys. Slopes are 0 to 2 percent. The annual 
precipitation is 35 to 55 inches, and the mean annu- 
al air temperature is about 50° F. The frost-free 
season is about 200 days. Elevation ranges from 
about 0 to 85 feet. 

In a representative profile, the surface layer 1s 
dark grayish-brown silt loam about 9 inches thick. 
The subsoil is grayish-brown, dark grayish-brown, 
and gray silt loam and silty clay loam that extends 
to a depth of 60 inches or more. 

Oridia soils are used for row crops and pasture 
and for urban development. 


Oridia silt loam (Os).--This gently undulating 
soil is in irregularly shaped areas. Slopes are 
less than 2 percent. Areas range from 10 to more 
than 200 acres in size. 

Representative profile of Oridia silt loam, in 
pasture, 850 feet north, 620 feet east of the 
southwest corner of sec, 12, T. 22 N., R. 4 Ev: 
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Ap--0 to 9 inches, dark grayish-brown (10YR 4/2) Ovall Series 
heavy silt loam, light brownish gray (2.5Y 


6/2) dry; few, fine, prominent, strong-brown The Ovall series is made up of well-drained soils 
(7.5YR 5/6) mottles, reddish yellow (7.5YR that overlie weathered andesite breccia at a depth 
7/6) dry; moderate, medium, granular struc- of 20 to 40 inches. These soils formed in glacial 
ture; hard, friable, sticky, plastic; many deposits on uplands. Slopes are 0 to 75 percent. 
roots; medium acid; abrupt, smooth boundary. The annual precipitation is 45 to 65 inches, and the 
9 to 11 inches thick. mean annual air temperature is about 52° F. The 
B2lg--9 to 17 inches, grayish-brown (2.5Y 5/2) heavy frost-free season is about 150 days. Elevation 
silt loam, light gray (2.5Y 7/2) dry; many, ranges from 500 to 1,000 feet. 
medium, prominent, brown (7.5YR 4/4) mottles, In a representative profile, the surface layer is 
strong brown (7.5YR 5/6) and very pale brown very dark brown and very dark grayish-brown loam 
(10YR 7/3 and 7/4) dry; moderate, medium and and gravelly loam about 11 inches thick. The sub- 
coarse, subangular blocky structure; hard, soil is dark-brown gravelly loam about 25 inches 
friable, sticky, plastic; many roots; slightly thick. Weathered andesite is at a depth of about 36 
acid; clear, wavy boundary. 6 to 10 inches inches. 
thick. Ovall soils are used for timber and pasture. 


B22g--17 to 42 inches, dark grayish-brown (2.5Y 4/1) 
silt loam and fine sand, white (2.5Y 8/2) 


dry; fine sand is light gray (10YR 6/1) dry; Ovall gravelly loam, 0 to 15 percent slopes 
mottles are many, large, prominent, brown (OvC).--This gently sloping to rolling soil is on 
(7.5YR 4/4) and strong brown (7.5YR 5/6) and uplands. Areas are somewhat rounded to nearly 
medium, prominent, very pale brown (10YR 7/4) rectangular in shape and range from 40 to more than 
and reddish yellow (7.5YR 6/6) dry; silt loam 160 acres in size. 

is massive, hard, friable, sticky, plastic; Representative profile of Ovall gravelly loam, 0 
fine sand is single grain; loose, nonsticky, to 15 percent slopes, in forest, 1,500 feet west and 
nonplastic; common roots; neutral; abrupt, 2,200 feet south of the northeast corner of sec. 5, 
smooth boundary. 23 to 26 inches thick. Ts 26. Neg Ra 7 Bist 


B23--42 to 54 inches, dark grayish-brown (2.5Y 4/2) 01--2 inches to 0, leaf litter; abundant roots. 


silty clay loam, light gray (SY 7/2) dry; All--0 to 4 inches, very dark brown (10YR 2/2) grav- 


mottles are many, large, prominent, strong- SLiv 16 7 
: Fs am, dark grayish brown (10YR 4/2) dry; 
brown (7.5YR 5/6) and medium, prominent, yellow er eT et ieee ae 


(10YR 7/6) and brownish yellow (10YR 6/6) dry; : : : 

: / > very friable, stick lastic; many roots; 
a discontinuous strong-brown (7.5YR 5/6) and ee ts acid: ena ae aes 3 to 5 
dark-brown (7,5YR 3/4) ortstein layer 1/4 inch “niches. thick ; aS 
thick; massive; hard, friable, sticky, plastic; Al2--4 to 11 inches, very dark grayish-brown (10YR 
few roots, neutral; abrupt, wavy boundary. 9 3/2) gravelly loam, grayish brown (10YR 5/2) 


to 15 inches thick. : ? é 
B24g--54 to 64 inches, gray (5Y 5/1) heavy silt loam, ae medium, granular structure; | 
gray (5Y 6/1) dry; few, medium, prominent, dark- Stee ete Fetes Sticky, plastic; 
brown (7.5YR 4/4) mottles: wagei ue: hard “free many reots; strongly acid; abrupt, wavy bound- 
: > ; ; id ary. 5 to 13 inches thick. 


able, sticky, plastic; few roots; very strong- B21--11 to 24 inches, dark-brown (10YR 3/3) gravelly 


ly acid. loam, grayish brown (10YR 5/2) dry; weak, fine, 

The B horizon is mottled dark gray and dark gray- subangular blocky structure; slightly hard, 
ish brown to olive gray. It is dominantly silt very friable, sticky, plastic; common roots; 
loam but contains layers of silty clay loam, fine slightly acid; clear, wavy boundary. 6 to 13 
sand, loamy fine sand, and very fine sandy loam. The inches thick. 
sandy lenses commonly occur below a depth of 20 B22--24 to 36 inches, dark-brown (10YR 3/3) gravelly 
inches. loam, brown (10YR 5/3) dry; weak, fine, sub- 

Some areas mapped are up to 10 percent inclusions angular blocky structure; slightly hard, fri- 
of poorly drained Puget and Woodinville soils; and able, sticky, plastic; few roots; slightly 
some are up to 10 percent the well-drained Newberg acid; abrupt, irregular boundary. 6 to 18 
and Puyaliup soils. inches thick, 

Permeability is moderate to moderately slow in IIR--36 inches, weathered andesite. 
the subsoil. The seasonal high water table is at a 
depth of 1 to 2 feet. In drained areas, the effec- In places there is a thin loam surface layer. The 
tive rooting depth is 60 inches or more. In un- B horizon is loam or gravelly loam that ranges from 
drained areas, rooting depth is restricted. Avail- dark brown to dark yellowish brown. Depth to the 
able water capacity is high. Runoff is slow, and weathered andesite ranges from 20 to 40 inches with- 
the erosion hazard is slight, The flood hazard is in very short distances. The andesite is commonly 
moderate. soft and fractured in the upper 3 to 10 inches. 

This soil is used for row crops and seeded grass Some mapped areas are up to 30 percent included 
pasture and for urban development. Capability unit Alderwood gravelly sandy loam, and some are up to 5 
Iiw-2; woodland group 3wl. percent the poorly drained Norma, Tukwila, and 
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Shalcar soils in depressions. Some areas in the 
vicinity of section 9, T. 26 .N., R. 7 E. are as much 
as 20 percent deep silty clay loams that have a very 
dark brown surface layer and a reddish-yellow to 
olive-yellow subsoil. 

Permeability is moderate. Roots penetrate easily 
to the bedrock. Available water capacity is moder- 
ate. Runoff is slow to medium, and the erosion 
hazard is slight to moderate. 

This Ovall soil is used for timber and pasture. 
Capability unit IVe-2; woodland group 3d1. 


Ovall gravelly loam, 15 to 25 percent slopes 


(OvD) .--This hilly soil is on uplands. Areas are 
irregular in shape and range from 40 to about 160 
acres in size. 

Some mapped areas are up to 20 percent included 
Alderwood gravelly sandy loam, and some are up to 10 
percent Beausite gravelly loam. 

Runoff is medium, and the erosion hazard is se- 
vere. 

This soil is used for timber. 
VIe-2; woodland group 3d1. 


Ovall gravelly loam, 40 to 75 percent slopes 


(OvF) .--This soil is very steep and mostly convex. 
The areas are irregular in shape and range from 50 
to about 300 acres in size. This soil is similar to 
Ovall gravelly loam, 0 to 15 percent slopes, except 
that depth to the underlying andesite averages 30 to 
40 inches. 

Some areas on the lower slopes are up to 15 per- 
cent included Alderwood gravelly sandy loam; some 
are up to 15 percent Ovall soils that have slopes of 
less than 40 percent; and some are up to 10 percent 
Beausite gravelly sandy loam. 

Runoff is rapid to very rapid, and the erosion 
hazard is severe. 

This soil is used for timber. 
VITe-1; woodland group 3dl. 


Capability unit 


Capability unit 


Pilchuck Series 


The Pilchuck series is made up of excessively 
drained soils that formed in alluvium, on low stream 
terraces, under a cover of hardwoods and conifers. 
Slopes are 0 to 2 percent. The annual precipitation 
is 35 to 55 inches, and the mean annual air tempera- 
ture is about 50° F, The frost-free season is 160 
to 200 days. Elevation ranges from 20 to 800 feet. 

In a representative profile, layers of very dark 
gray, dark grayish-brown, and dark-gray fine sand 
and loamy fine sand extend to a depth of about 38 
inches. Below this is black gravelly sand that ex- 
tends to a depth of 60 inches or more. 

Pilchuck soils are used for pasture and, to a 
limited extent, for timber. 


Pilchuck loamy fine sand (Pc).--This nearly level 
soil is on terraces adjacent to streams. The areas 
are long and narrow and range from 2 to slightly 
more than 60 acres in size. Slopes are less than 2 
percent. 


Representative profile of Pilchuck loamy fine 
sand, in woodland, 650 feet north and 800 feet west 
of the southeast corner of sec. 28, T. 21 N., R. 5 
Bast 


C1--0 to 20 inches, very dark gray (10YR 3/1) loamy 
fine sand, dark gray (2.5Y 4/1) dry; massive; 
soft, very friable, nonsticky, nonplastic; few 
roots; neutral; clear, smooth boundary. 15 to 
23 inches thick. 

C2--20 to 25 inches, dark grayish-brown (2.5Y 4/2) 
loamy fine sand, gray (10YR 5/1) dry; massive; 
soft, very friable, nonsticky, nonplastic; few 
roots; neutral; abrupt, wavy boundary. 4 to 9 
inches thick. 

C3--25 to 30 inches, very dark gray and dark-gray 
(10YR 3/1 and 4/1) fine sand, dark gray (10YR 
4/1) dry; massive; soft, very friable, non- 
sticky, nonplastic; few roots; neutral; abrupt, 
wavy boundary. 4 to 7 inches thick. 

C4--30 to 38 inches, dark-gray (10YR 4/1) loamy fine 
sand, grayish brown (10YR 5/2) dry; massive; 
soft, very friable, nonsticky, nonplastic; few 
roots; slightly acid; abrupt, wavy boundary. 

6 to 9 inches thick. 

C5--38 to 60 inches, black (10YR 2/1) gravelly sand, 
very dark gray (10YR 3/1) dry; single grain; 
loose, nonsticky, nonplastic; few roots; neu- 
tral. Many feet thick. 


The C horizon ranges from very dark gray to dark 
gray and grayish brown. It is loamy fine sand to 
fine sand that is up to 15 percent gravel. A few 
layers are more than 15 percent gravel or cobble- 
stones. 

Some mapped areas are up to 15 percent inclusions 
of Riverwash; some are up to 20 percent Pilchuck 
fine sandy loam; and some are up to 15 percent 
Briscot, Puyallup, and Oridia soils. 

Permeability is rapid. The effective rooting 
depth is 60 inches or more. A seasonal high water 
table is at a depth of 2 to 4 feet in places. Avail- 
able water capacity is low, and runoff is slow. 
Stream overflow is a severe hazard. The hazard of 
erosion and deposition by stream overflow is moderate 
to severe, 

This soil is used for timber and pasture. 
bility unit VIw-1; woodland group 2s1. 


Capa- 


Pilchuck fine sandy loam (Pk).--This nearly level 
soil is adjacent to streams. It is in long, narrow 
areas that range from 4 to about 150 acres in size. 
The surface layer is fine sandy loam or sandy loam 
that is very dark grayish brown to very dark gray 
and 8 to 14 inches thick. 

This soil is used for timber and pasture. 
bility unit IVw-1; woodland group 2s1l. 


Capa- 


Puget Series 
The Puget series is made up of poorly drained 


soils that formed in alluvium, under sedges and grass, 
in small depressions of the river valleys. Slopes 
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are 0 to 1 percent. The annual precipitation is 35 
to 55 inches, and the mean annual air temperature is 
about 50° F. The frost-free season is about 190 
days. Elevations range from 10 to 650 feet. 

In a representative profile, the soil is dom- 
nantly mottled dark grayish-brown and grayish-brown 
silty clay loam to a depth of about 45 inches. The 
substratum is gray silty clay that extends to a 
depth of 60 inches or more. 

Puget soils are used for row crops and pasture, 


Puget silty clay loam (Pu) .--Puget soils are in 
nearly round or elongated tracts that range from 3 
to 110 acres in size. Slopes are less than 1 per- 
cent. 

Representative profile of Puget silty clay loam, 
in pasture, 800 feet east of the west quarter corner 
of sec. 21, T. 25 N., R. 7 E.: 


All1--0 to 1 inch, very dark grayish-brown (2.5Y 3/2) 
silt loam, grayish brown (10YR 5/2) dry; mod- 
erate, thin, platy structure; hard, firm, 
slightly sticky, slightly plastic, many roots; 
medium acid; abrupt, smooth boundary. 1 to 2 
inches thick. 

Al2--1 to 7 inches, dark grayish-brown (2.5Y 4/2) 
silty clay loam, light gray (5Y 7/2) dry; 
common, fine, prominent, dark-brown (7.5YR 
4/4) mottles; moderate, very coarse, prismatic 
structure; hard, firm, sticky, plastic; many 
roots; medium acid; clear, smooth boundary. 

5 to 7 inches thick. 

B21g--7 to 17 inches, dark grayish~brown (2.5Y 4/2) 
silty clay loam, light gray (2.5Y 7/2) dry; 
common, medium, prominent, strong-brown (7.5YR 
5/6, 5/8) mottles; moderate, medium, prismatic 
structure; hard, firm, sticky, plastic; many 
roots; slightly acid; clear, smooth boundary. 
5 to 12 inches thick. 

B22g--17 to 25 inches, grayish-brown (2.5Y 5/2} 
silty clay loam, light olive gray (S5Y 6/2) dry; 
many, medium, prominent, yellowish-red (5YR 
5/8, 4/8) mottles; strong, very coarse, pris- 
matic structure; very hard, firm, sticky, 
plastic; common roots; slightly acid; abrupt, 
smooth boundary. 6 to 12 inches thick. 

B23g--25 to 26 1/2 inches, dark-gray (5Y 4/1) medium 
sand, light grayish brown (2.5Y 6/2) dry; few, 
medium, prominent, yellowish-red (5YR 5/8) 
mottles; single grain; loose, nonsticky, non- 
plastic; few roots; slightly acid; abrupt, 
smooth boundary. 1 to 2 inches thick. 

B24g--26 1/2 to 31 inches, grayish-brown (2.5Y 5/2) 
silty clay loam, light gray (5Y 7/2) dry; many, 
medium, prominent, yellowish-brown (10YR 3/6) 
mottles; moderate, medium, angular blocky 
structure; hard, firm, sticky, plastic; few 
roots; medium acid; abrupt, wavy boundary. 3 
to 6 inches thick. 

B25g--31 to 40 inches, grayish-brown (2.5Y 5/2) 
silty clay loam, light gray (5Y 7/1) dry; com- 
mon, fine, prominent, yellow, brownish-yellow 
(10YR 7/6, 6/6), and strong-brown (7.5YR 5/8) 
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mottles; strong, very coarse, prismatic struc- 
ture; hard, firm, sticky, plastic; few roots; 
medium acid; clear, smooth boundary. 8 to 

10 inches thick. 

Clg--40 to 45 inches, greenish-gray (SGY 5/1) silty 
clay loam, light gray (5Y 7/1) dry; common, 
fine, prominent, strong-brown (7.5YR 5/6) 
motties; massive; hard, firm, sticky, plastic; 
medium acid; clear, smooth boundary. 4 to 6 
inches thick. 

C2g--45 to 60 inches, gray (5Y 5/1) silty clay, 
light gray (5Y 7/1) dry; few, medium, promi- 
nent, yellowish-red (5YR 4/8, 5/8) mottles, 
yellowish brown (10YR 5/8) dry; and common, 
medium, distinct, light olive-brown (2.5Y 5/4) 
mottles, light yellowish brown (2.5Y 6/4) dry; 
massive; very hard, firm, sticky, plastic; 
medium acid. 


The A horizon ranges from silty clay loam to silt 
loam. The B horizon is dominantly silty clay loam 
stratified with silt loam, silty clay, and fine 
sand, 

Some areas mapped are up to 10 percent inclusions 
of Woodinville and Snohomish soils. 

Permeability is slow. The seasonal high water 
table is at or near the surface. In drained areas, 
roots penetrate with difficulty to a depth of 60 
inches or more. In undrained areas the effective 
rooting depth is restricted. The available water 
capacity is high. Runoff is slow to ponded, and the 
erosion hazard is slight. Stream overflow is a se- 
vere hazard. 

This soil is used for row crops and pasture. 
Capability unit IIIw-2; woodland group 3w2. 


Puyallup Series 


The Puyallup series is made up of well-drained 
soils that formed in alluvium, under grass, hard- 
woods, and conifers. These soils are on the natural 
levees adjacent to streams in the river valleys. 
Slopes are 0 to 2 percent. The annual precipitation 
is 35 to 60 inches, and the mean annual air temper- 
ature is about 50° F. The frost-free season ranges 
from 160 to 200 days. Elevation ranges from 20 to 
500 feet. 

In a representative profile, very dark grayish- 
brown and dark grayish-brown fine sandy loam and 
very fine sandy loam extend to a depth of about 34 
inches. The substratum, at a depth of 60 inches or 
more, is very dark grayish-brown, dark grayish- 
brown, and dark-brown medium sand, loamy sand, and 
sand. 

Puyallup soils are used mostly for row crops and 
pasture. They are among the soils that are well 
suited to farming. Urban development is occurring 
in many areas. 


Puyallup fine sandy loam (Py).--This nearly level 


soil is on natural levees in the valley bottoms. 
Areas are long and narrow or somewhat rounded and 


range from 2 to about 50 acres in size. Slopes are 
less than 2 percent and are slightly convex, 
Representative profile of Puyallup fine sandy 
loam, in pasture, 1,030 feet east and 1,000 feet 
north of center of sec. 21, T. 21 N., R. S E.: 


All--0 to 8 inches, very dark grayish-brown (10YR 
3/2) fine sandy loam, brown (10YR 3/3) dry; 
weak, fine, granular structure; soft, very 
friable, nonsticky, nonplastic; many roots; 
neutral; clear, smooth boundary. 6 to 10 
inches thick. 

Al2--8 to 14 inches, very dark grayish-brown (10YR 
3/2) very fine sandy loam, brown (10YR 5/3) 
dry; moderate, medium and coarse, granular 
structure; soft, very friable, slightly sticky, 
slightly plastic; many roots; neutral; abrupt, 
smooth boundary. 4 to 8 inches thick. 

Cl--14 to 34 inches, dark grayish-brown (10YR 4/2) 
very fine sandy loam, brown (10YR 5/3) dry; 
weak, medium, platy structure; slightly hard, 
very friable, slightly sticky, slightly plas- 
tic; many roots; slightly acid; abrupt, wavy 
boundary. 18 to 24 inches thick. 

C2-+-34 to 45 inches, very dark grayish-brown and 
dark grayish-brown (10YR 4/2 and 3/2) medium 
sand, grayish brown (10YR 5/2) dry; single 
grain; loose, nonsticky, nonplastic; plentiful 
roots; neutral; gradual, smooth boundary. 9 
to 13 inches thick. 

C3--45 to 51 inches, dark-brown (10YR 3/3) 
sand, brown (10YR 5/3) dry; massive; 
very friable, nonsticky, nonplastic; few 
roots; slightly acid. 4 to 7 inches thick. 

C4--51 to 60 inches, dark grayish-brown (2.5Y 4/2) 
sand, dark gray and gray (10YR 4/1 and 6/1) 
dry; single grain; loose, nonsticky, nonplas- 
tic; few roots; neutral. 


loamy 
soft, 


The A horizon ranges from very dark grayish brown 
to very dark brown and from fine sandy loam to very 
fine sandy loam and silt loam. The C horizon ranges 
from very dark grayish brown to olive brown. The 
upper part of the C horizon is dominantly very fine 
sandy loam. Commonly layers of sand, fine sand, and 
loamy fine sand are in the lower part of the C 
horizon, Mottles occur below a depth of 30 to 40 
inches in places, 

Some areas are up to 15 percent inclusions of 
Briscot, Newberg, Nooksack, Oridia, and Renton 
soils; and some are up to 10 percent the poorly 
drained Woodinville and Puget soils. 

Permeability is moderately rapid. 
rooting depth is 60 inches or more. The seasonal 
water table is at a depth of 4 to 5 feet. Available 
water capacity is moderately high. Runoff is slow, 
and the erosion hazard is slight. Stream overflow 
is a slight to severe hazard, depending on the 
amount of flood protection provided. 

This soil is used for row crops and pasture and 
for urban development. Capability unit IIw-1; wood- 
land group 201. 


The effective 


Ragnar Series 


The Ragnar series is made up of well-drained, 
gently sloping to strongly rolling soils on dissec- 
ted glacial outwash terraces. The vegetation is 
mostly conifers. Slopes are 2 to 25 percent. The 
annual precipitation is 35 to 65 inches, and the 
mean annual air temperature is about 50° F. The 
frost-free season is 150 to 210 days. Elevation 
ranges from 300 to 1,000 feet. 

In a representative profile, very dark grayish- 
brown, dark yellowish~brown, and yellowish-brown 
fine sandy loam extends to a depth of about 27 
inches. The substratum is olive-brown loamy sand. 
It extends to a depth of 60 inches or more. 

Ragnar soils are used for timber and for urban 
development. 


Ragnar fine sandy loam, 6 to 15 percent slopes 
(RaC).--This undulating to rolling soil is on 
glacial terraces. It is in irregularly shaped 
tracts that range from 5 to more than 300 acres in 
size. 

Representative profile of Ragnar fine sandy 
loam, 6 to 15 percent slopes, in forest, 300 feet 
north and 230 feet east of the center of sec. 3, T. 
21 N., R. S En: 


01--1 1/2 inches to 0, black (10YR 2/1) leaves and 
twigs; abundant roots; abrupt, smooth bound- 
ary. 1 to 2 inches thick. 

to 4 inches, very dark grayish-brown (10YR 

3/2) and very dark-gray (10YR 3/1) fine sandy 

loam, grayish brown (10YR 5/2) dry; massive; 

slightly hard, very friable, nonsticky, non- 
plastic; many roots; medium acid; abrupt, wavy 
boundary. 3 to 9 inches thick. 

B21--4 to 17 inches, dark yellowish-brown (10YR 4/4) 
and yellowish-brown (10YR 5/6) fine sandy loam, 
brown (10YR 5/3) dry; massive; slightly hard, 
very friable, nonsticky, nonplastic; many 
roots; medium acid; clear, smooth boundary. 5 
to 13 inches thick. 

B22--17 to 27 inches, yellowish-brown (10YR 5/4) 
fine sandy loam, brown (10YR 5/3) dry; massive; 
slightly hard, very friable, nonsticky, non- 
plastic; common roots; medium acid; clear, 
smooth boundary. 6 to 12 inches thick. 

TIC--27 to 60 inches, olive-brown (2.5Y 4/4) loamy 
sand, yellowish brown (10YR 5/4) dry; massive; 
soft, very friable, nonsticky, nonplastic; 
very few roots; medium acid. Material similar 
to this horizon extends downward many feet and 
has numerous, very thick silty layers. 


Al--0 


The A horizon ranges from black to very dark 
grayish brown. The B horizon is sandy loam and fine 
sandy loam that is dark yellowish brown to brown. 
The [IC horizon, below a depth of 20 inches, is very 
dark grayish brown to olive brown. Lenses of loam 
and silt loam occur below a depth of 36 to 40 inches 
in many places, Any one horizon can be as much as 
15 percent gravel. 
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Some areas are up to 15 percent inclusions of the 
very deep, sandy Indianola soils; some are up to 
15 percent the very gravelly Everett and Klaus 
soils; and some are up to 10 percent Alderwood 
gravelly sandy loam. 

Permeability is moderately rapid in the upper 
part of this soil and rapid in the substratum. 
Silty layers in the substratum are slowly permeable. 
The effective rooting depth is 60 inches or more. 
Available water capacity is moderately high. Runoff 
is medium, and the erosion hazard is moderate. 

This soil is used for timber and for urban de- 


velopment. Capability unit IVe-3; woodland group 4s1. 


Ragnar fine sandy loam, 15 to 25 percent slopes 


(RaD).--This soil is similar to Ragnar fine sandy 
loam, 6 to 15 percent slopes, but it is on long 
narrow terrace fronts between terraces or adjacent 
to streams. Underlying silty layers are common. 
Areas range from 5 to 100 acres in size. 

Some areas mapped are up to 10 percent inclusions 
of the very gravelly Everett and Klaus soils; some 
are up to 15 percent the very deep, sandy Indianola 
soils; and some are up to 10 percent Alderwood 
gravelly sandy loam. Inclusions total less than 25 
percent of the acreage. 

Runoff is medium to rapid, and the erosion hazard 
is severe. 

This Ragnar soil is used for timber. 
unit Vile-2; woodland group 4sl. 


Capability 


Ragnar-Indianola association, sloping (RdC).-- 


This association is about equal parts Ragnar fine 
sandy loam and Indianola loamy fine sand. Slopes 
are 2 to 15 percent and are mostly convex. Areas 
are irregular to somewhat rounded in shape and range 
from 30 to about 300 acres in size. Both soils 
occupy similar parts of the landscape and have 
similar vegetation. 

Some areas are up to 15 percent inclusions of the 
very gravelly Everett and Klaus soils. 

These soils are used for timber. Ragnar soil in 
capability unit IVe-3, woodland group 451; Indianola 
soil in capability unit IVs-2, woodland group 4s3. 


Ragnar-Indianola association, moderately steep 


(RdE) .--This association is nearly equal parts 
Ragnar fine sandy loam and Indianola loamy fine 
sand. Slopes are 15 to 25 percent and convex to 
concave. Areas are irregular in shape and range 
from 10 to 40 acres in size. 

Some areas are up to 20 percent inclusions of the 
very gravelly Everett soils; some are up to 15 per- 
cent Alderwood gravelly sandy loam; and some are up 
to 10 percent Kitsap silt loam. 

These soils are used for timber. Ragnar soil in 
capability unit Vle-2, woodland group 4s1; Indianola 
soil in capability unit VlIe-1, woodland group 
482. 
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Renton Series 


The Renton series is made up of somewhat poorly 
drained soils that formed in alluvium in river 
valleys. Slopes are 0 to 1 percent. The annual 
precipitation is 35 to 55 inches, and the mean 
annual air temperature is about 50° F. The frost- 
free season is about 200 days. Elevation ranges 
from near sea level to 85 feet. 

In a representative profile, the surface layer is 
very dark grayish-brown silt loam about 6 inches 
thick. The subsoil is mottled dark grayish-brown 
very fine sandy loam and fine sandy loam about 10 
inches thick. The substratum is mottled black sand 
to a depth of 60 inches or more. 

Renton soils are used for row crops and seeded 
grass pasture and for urban development. 


Renton silt loam (Re).--This soil is nearly level 
to very gently undulating. Slopes are 0 to 1 per- 
cent. Areas are irregular in shape and range from 
2 to nearly 300 acres in size. 

Representative profile of cultivated Renton silt 
loam, 470 feet west and 1,050 feet north of the 
east quarter corner of sec. 23, T. 22 N., R. 4 E.: 


Ap--0 to 6 inches, very dark grayish-brown (10YR 
3/2) silt loam, light brownish gray (10YR 
6/2) dry; moderate, medium and coarse, 
granular structure; slightly hard, very 
friable, slightly sticky, slightly plastic; 
many roots; medium acid; abrupt, wavy 
boundary. 6 to 8 inches thick. 

B21--6 to 11 inches, dark grayish-brown (2.5Y 4/2) 
very fine sandy loam, grayish brown 
(2.5Y 5/2) dry; many, medium, prominent, 
dark-brown (7.5YR 4/4) mottles, yellow 
(1OYR 7/6) dry; massive; slightly hard, very 
friable, slightly sticky, slightly plastic; 
many roots; neutral (pH 6.6); clear, wavy 
boundary. 3 to 12 inches thick. 

B22--11 to 16 inches, dark grayish-brown (2.5Y 4/2) 
fine sandy loam and thin lenses of fine sand, 
grayish brown (2.5Y 5/2) dry; many, medium, 
prominent, dark-brown (7.5YR 4/4) mottles, 
reddish yellow (7.5YR 6/6 and 7/6) dry; 
massive; soft, very friable, nonsticky, non- 
plastic; common roots; slightly acid; abrupt, 
irregular boundary. 3 to 12 inches thick. 

IIC--16 to 60 inches, black (10YR 2/1) sand, dark 
grayish-brown (10YR 4/2) dry; common, mediun, 
prominent, strong-brown (7.5YR 5/6) mottles, 
reddish yellow (7.5YR 7/6) and strong brown 
(7.5YR 5/6) dry; single grain; loose, non- 
sticky, nonplastic; few roots; slightly acid. 


The A horizon ranges from dark grayish brown to 
very dark grayish brown. The B horizon ranges from 
mottled dark gray to grayish brown or dark grayish 
brown and from silt loam to fine sandy loam. The 
IIC horizon is mottled, ranges from black to dark 


grayish brown, and is sand or loamy sand. Depth 
to the IIC horizon ranges from 15 to 30 inches. 

Thick, silty layers occur in the IIC horizon in 

some places. 

Some mapped areas of this soil are up to 2 per- 
cent inclusions of the well-drained Puyallup soils 
on natural stream levees; some are up to 2 percent 
the poorly drained Puget and Woodinville soils; and 
some are up to 5 percent the somewhat poorly drained 
Briscot and Oridia soils. Total inclusions do not 
exceed 10 percent. 

Permeability is moderately rapid in the surface 
layer and subsoil and very rapid in the substratum. 
There is a seasonal high water table at a depth of 
1 to 2 feet. In drained areas, the effective root- 
ing depth is 60 inches or more. In undrained areas, 
rooting depth is restricted. The available water 
capacity is moderate to moderately high. Runoff is 
slow, and the erosion hazard is slight. Flood 
protection is provided. Thus, the hazard of stream 
overflow is slight. Capability unit IIIw-13; wood- 
land group 3wl. 


Riverwash 


Riverwash (Rh) consists of long, narrow areas 
of sand, gravel, and stones along channels of the 
larger streams. Some areas are barren of vege- 
tation, and others support scattered cottonwoods, 
willows, and other trees and shrubs. Overflow and 
alteration by severe erosion and deposition are 
frequent. Capability unit VIIIw-1; no woodland 
classification. 


Salal Series 


The Salal series is made up of well-drained 
soils that formed under grass, in alluvium, on flood 
plains. Slopes are 0 to 2 percent, The annual 
precipitation is 70 to 80 inches, and the mean 
annual air temperature is about 50° F. The frost- 
free season is about 150 days. Elevation ranges 
from 400 to 500 feet. 

In a representative profile, black and very dark 
grayish-brown silt loam extends to a depth of 60 
inches or more. 

Salal soils are used for row crops and pasture. 


Salal silt loam (Sa).--YThis soil is in one ir- 
regularly shaped area of about 500 acres, west of 
North Bend. Slopes are less than 2 percent and are 
mostly convex. 

Representative profile of Salal silt loam, in a 
cultivated field, 1,550 feet east and 1,500 feet 
north of the southwest corner of sec. 4, T. 23 .N., 
R, 8 EB. 


Ap--0 to 11 inches, black (10YR 2/1) silt loam, dark 
gray (10YR 4/1) dry; weak, fine, granular 
structure; soft, very friable, slightly sticky, 
slightly plastic; many roots; strongly acid; 
abrupt, smooth boundary. 9 to 1] inches thick. 


Al--11 to 18 inches, very dark grayish-brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
weak, fine, granular structure; slightly hard, 
very friable, slightly sticky, slightly plas- 
tic; many roots; medium acid; abrupt, wavy 
boundary. 5 to 11 inches thick. 

Cl--18 to 33 inches, very dark grayish-brown (2.5Y 
3/2) silt loam, grayish brown (2.5Y 5/2) when 
dry; massive; slightly hard, very friable, 
slightly sticky, slightly plastic; common 
roots within a depth of 25 inches, few below; 
medium acid; clear, wavy boundary. 12 to 18 
inches thick. 

C2--33 to 50 inches, very dark grayish-brown (2.5Y 
3/2) silt loam, light brownish gray (2.5Y 6/2) 
dry; massive; slightly hard, very friable, 
Slightly sticky, slightly plastic; few roots; 
medium acid; clear, wavy boundary. 14 to 20 
inches thick. 

C3--50 to 60 inches, dark grayish-brown (2.5Y 4/2) 
silt loam, light brownish gray (2.5Y 6/2} dry; 
common, fine, distinct, olive-brown (2.5Y 4/4) 
mottles, very pale brown (10YR 7/4) dry; weak, 
fine, granular structure; hard, friable, 
slightly sticky, plastic; very few roots; medi- 
um acid. 


Faint mottles occur below a depth of 40 inches in 
some places. The C horizon is mostly silt loam but 
has lenses of fine sandy loam or silty clay loam in 
places. 

Included in mapping, and making up as much as 10 
percent of some areas, are Nooksack, Si, and Edgewick 
soils. 

Permeability is moderate. The effective rooting 
depth is 60 inches and more. The seasonal high 
water table is at a depth of 3 to 4 feet. The avail- 
able water capacity is high. 

Runoff is slow, and the hazard of erosion is 
slight. Stream overflow is a slight hazard. Capa- 
bility unit IIw-1; woodland group 201. 


Sammamish Series 


The Sammamish 
ly drained soils 


series is made up of somewhat poor- 
that formed in alluvium in stream 
valleys. Slopes are 0 to 2 percent. The annual 
precipitation is about 50 inches, and the mean annual 
air temperature is about 50° F. The frost-free sea- 
son is about 200 days. Elevation ranges from about 
sea level to 50 feet. 

In a representative profile, the soil is very 
dark grayish-brown, dark grayish-brown, and olive- 
gray, stratified silt loam, loamy sand, and fine 
sandy loam to a depth of 60 inches or more. 

Sammamish soils are used for row crops and 
pasture. 


Sammamish silt loam (Sh).--This nearly level soil 
as in long, irregularly shaped areas that range from 
10 to about 200 acres in size. It is near Issaquah 
and North Bend. 

Representative profile of Sammamish silt loam, in 
pasture, 350 feet north and 50 feet east of the 
center of sec. 21, T. 24.N., R. 6 E.: 
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Ap--0 to 12 inches, very dark grayish-brown (10YR 
3/2) silt loam, grayish brown (10YR 5/2) dry; 
moderate, medium, crumb structure; slightly 
hard, very friable, nonsticky, nonplastic; 
many roots; strongly acid; abrupt, smooth 
boundary. 10 to 12 inches thick. 

B21--12 to 30 inches, dark grayish-brown (2.5Y 4/2) 
silt loam and loamy sand, light brownish gray 
(2.5Y 6/2) dry; many, medium, prominent, brown 
(7.5YR 4/4), strong-brown (7.5YR 5/6), and 
dark-brown (7.5YR 3/2) mottles, strong brown 
(7.5YR 5/6) dry; massive; slightly hard, fri- 
able, nonsticky, nonplastic; common roots; 
neutral; clear, smooth boundary. 16 to 20 
inches thick. 

B22--30 to 60 inches, clive-gray (5Y 4/2) fine sandy 
loam and silt loam, grayish brown (2.5Y 5/2) 
dry; many, medium and fine, prominent, yellow- 
ish-red (5YR 4/8) mottles, yellowish red (SYR 
5/6, 5/8, 4/6) dry; massive; slightly hard, 
very friable, nonsticky, nonplastic; very few 
roots; slightly acid. 


The A horizon ranges from black to very dark 
grayish brown, The B horizon is stratified with 
silty clay loam, silt loam, fine sandy loam, and 
loamy sand. 

Some areas of this soil are up to 5 percent 
inclusions of Puget soils; and some are up to 10 
percent Bellingham soils. Also included are small 
areas of Sammamish soils where the surface layer is 
fine sandy loam and other small areas where it is 
silty clay loam. 

Permeability is moderately slow. There is a sea- 
sonal high water table at a depth of 1 to 2 feet. In 
drained areas, the effective rooting depth is 60 
inches or more. In undrained areas, rooting depth 
is restricted. Available water capacity is high. 
Runoff is slow, and the erosion hazard is slight. 
Flooding is a hazard. 

This soil is used for row crops and pasture. Ca~ 
pability unit Ilw-2; woodland group 3wl. 


Seattle Series 


The Seattle series is made up of very poorly 
drained organic soils that formed in material derived 
primarily from sedges. These soils are in depres- 
sions and valleys on the glacial till plain and also 
in the river and stream valleys. Slopes are 0 to 1 
percent. The annual precipitation is 35 to 50 inches, 
and the mean annual air temperature is about 50° F. 
The frost-free season is 150 to 250 days. Elevation 
ranges from about sea level to 1,000 feet. 

In a representative profile, the surface layer is 
black muck about 11 inches thick. It is underlain 
by dark reddish-brown, black, very dark brown, and 
dark-brown muck and mucky peat that extends to a 
depth of 60 inches or more. 

If drained, Seattle soils are used for seeded 
grass pasture, hay, blueberries, and truck crops. 


Seattle muck (Sk) .--Areas of this nearly level 
soil are somewhat circular or long and narrow and 
range from 1 to about 500 acres in size. Slopes are 
less than 1 percent. 
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Representative profile of Seattle muck, in pas- 
ture, 200 feet east and 500 feet north of the center 
of sec. 2, T. 24.N., R. 5S E.: 


Oal--O to 11 inches, black (5YR 2/1) muck, black 
(10YR 2/1) dry; strong, fine, granular struc- 
ture; hard, very friable, nonsticky, nonplas- 
tic; many roots; strongly acid; clear, smooth 
boundary. 10 to 13 inches thick. 

Oel--11 to 17 inches, dark reddish-brown (5YR 2/2) 
mucky peat, black (10YR 2/1) with dark-brown 
(10YR 4/3) fibers dry; laminar structure; very 
hard, very friable, nonsticky, nonplastic; 
common roots; strongly acid; clear, smooth 
boundary. 6 to 8 inches thick. 

Oa2--17 to 21 inches, black (5YR 2/1) muck, black 
(SYR 2/1) dry; massive; very hard, very fri- 
able, slightly sticky, slightly plastic; few 
roots; very strongly acid; clear, wavy bound- 
ary. 3 to 6 inches thick. 

Qe2--21 to 35 inches, very dark brown (7.5YR 2/2) 
mucky peat, very dark grayish brown (10YR 3/2) 
and pale brown (10YR 6/3) dry; massive; very 
hard, very friable, nonsticky, nonplastic; few 
roots; medium acid; clear, smooth boundary. 

12 to 17 inches thick. 

Oe3--35 to 60 inches, dark-brown (7.5YR 3/4) mucky 
sedge peat, very dark brown (10YR 2/2) and 
brown (10YR 5/3) dry; massive; very hard, very 
friable, nonsticky, nonplastic: few roots; 
medium acid. Several feet thick. 


The subsurface layers are stratified mucky peat, 
muck, and peat that formed mostly from sedges. Where 
these soils adjoin mineral soils, some layers are 25 
percent wood fragments. Thin lenses of mineral 
soil a half inch to 2 inches thick occur at any 
depth below 15 inches in some places, but they make 
up no more than 5 percent of the soil mass. 

Some areas are up to 30 percent inclusions of 
Tukwila soils, which are deep mucks, and Shalcar 
soils, which are shallow over a mineral substratum; 
and some areas are up to 15 percent inclusions of 
the wet Bellingham and Norma soils. Total inclusions 
do not exceed 30 percent. 

Permeability is moderate. There is a seasonal 
high water table at or near the surface. If the 
water table is controlled, the effective rooting 
depth is 60 inches or more. In undrained areas, 
rooting depth is limited. The available water capac- 
ity 1s high. Runoff ponds, and there is little or 
no erosion hazard. 

This soil is used for seeded grass pasture, hay, 
blueberries, and truck crops. Capability unit IIw-3; 
no woodland classification. 


Shalcar Series 


The Shalcar series is made up of very poorly 
drained organic soils that are stratified with miner- 
al soils and overlie mineral soil material at a 
depth of 16 to 30 inches. These soils formed in 
deposits of sedge peat and alluvium in the stream 
valleys and on rolling, glaciated uplands. Slopes 


are 0 to 1 percent. The annual precipitation is 35 
to 80 inches, and the mean annual air temperature is 
about 50° F. The frost-free season ranges from 150 
to 200 days. Elevation ranges from 25 to 750 feet. 
In a representative profile, the surface layer is 
very dark brown muck about 14 inches thick. Below 
this is 5 inches of grayish-brown silt loam and 
dark-gray very fine sandy loam. The next 5 inches 
is black and very dark brown muck. The underlying 
material is mottled grayish-brown, dark-gray, black, 
and very dark grayish-brown silt loam to loamy sand 
that extends to a depth of 60 inches or more. 
Shalcar soils are used for row crops and pasture. 


Shalcar muck (Sm) .--This nearly level soil is in 
rounded and irregularly shaped areas that range from 
1 to about 30 acres in size. Slopes are less than 1 
percent. 

Representative profile of Shalcar muck, in pas-~ 
ture, 280 feet east and 1,220 feet north of center 
of sec. 35, T. 22 N., R. 4 E.: 


Oal--0 to 9 inches, very dark brown (10YR 2/2) muck, 
grayish brown (2.5Y 5/1} dry; many, large, 
prominent, strong-brown (7.5YR 5/6) mottles 
dry; moderate, medium, granular structure; 
slightly hard, very friable, sticky, plastic; 
many roots; medium acid; abrupt, smooth bound- 
ary. 9 to 11 inches thick. 

0a2--9 to 14 inches, very dark brown (10YR 2/2) muck 
and pockets of silt loam; muck is black (10YR 
2/1), very dark brown (10YR 2/2), and brown 
(10YR 4/3) dry; silt loam is light gray (10YR 
7/2) dry; moderate, thin, platy structure; 
slightly hard, very friable, slightly sticky, 
slightly plastic; many roots; very strongly 
acid; abrupt, smooth boundary. 3 to 5 inches 
thick, 

Cl--14 to 16 inches, grayish-brown (2.5Y 5/2) silt 
loam, light gray (2.5Y 7/2) dry; many, medium, 
prominent, brown (7.5YR 4/4) and strong-brown 
(7.5YR 5/6) mottles, brown (7.5YR 4/4) and 
reddish yellow (7.5YR 7/6) dry; massive; hard, 
firm, sticky, plastic; few roots; extremely 
acid; clear, smooth boundary. 0 to 2 inches 
thick. 

C2--16 to 23 inches, dark-gray (5Y 4/1) fine sandy 
loam, gray (SY 6/1) dry; many, medium, promi- 
nent, dark-brown (7.5YR 3/2) and dark reddish- 
brown (5YR 3/4) mottles, yellowish brown (10YR 
5/8) and brownish yellow (10YR 6/6) dry; 
massive; slightly hard, very friable, nonsticky, 
nonplastic; few roots; extremely acid; clear, 
wavy boundary. 0 to 10 inches thick. 

0a3--23 to 28 inches, black (10YR 2/1) and very dark 
brown (10YR 2/2) muck and 25 percent dark-gray 
(5Y 4/1) fine sandy loam, gray (5Y 6/1 and 
5/1) dry; common, medium, prominent mottles of 
yellowish brown (10YR 5/8) dry; moderate, thin, 
platy structure; slightly hard, very friable, 
slightly sticky, slightly plastic; few roots; 
very strongly acid; clear, wavy boundary. 4 
to 6 inches thick. 

C3--28 to 60 inches, very dark grayish-brown (2.5Y 
3/1) loamy sand, gray (SY 5/1) dry; common, 


medium, prominent, dark yellowish-brown (10YR 
4/4) mottles and few, medium, prominent mottles 
of yellowish brown (10YR 5/6 and 5/8) dry; 
massive; soft, very friable, nonsticky, non- 
plastic; few roots; very strongly acid. 


The muck and mucky peat layers range in color 
from black to very dark brown, have a combined thick- 
ness of 16 to 28 inches, and occur within a depth 
of 32 inches. Thin layers of mineral soil material 
also occur within this depth in places. The mineral 
C horizon is loamy sand to silty clay loam and is 
mottled very dark grayish brown, gray, and olive 
gray. 

Some areas are up to 30 percent inclusions of the 
very deep muck and mucky peat Tukwila and Seattle 
soils; and some areas are up to 15 percent the poor- 
ly drained Norma, Bellingham, Puget, and Snohomish 
soils. Inclusions make up no more than 30 percent 
of the total acreage. 

Permeability is moderate in the organic layers 
and moderate to rapid in the lower part of the pro- 
file. There is a seasonal high water table at or 
near the surface. If the water table is controlled, 
the effective rooting depth is 60 inches or more. In 
undrained areas, rooting depth is restricted. The 
available water capacity is high. Runoff is ponded. 
There is no erosion hazard. 

This soil is used for row crops and pasture. Ca- 
pability unit IIw-3; no woodland classification. 


Si Series 


The Si series is made up of moderately well drain- 
ed soils that formed under grass and hardwoods, in 
alluvium on stream terraces near North Bend. Slopes 
are 0 to 2 percent. The annual precipitation is 70 
to 80 inches, and the mean annual air temperature is 
about 50° F. The frost-free season is about 150 
days. Elevation ranges from 400 to 500 feet. 

In a representative profile, the surface layer 
and upper part of the subsoil are dark grayish-brown 
silt loam about 25 inches thick. The lower part of 
the subsoil, to a depth of 60 inches or more, is 
mottled dark grayish-brown, very dark gray, and 
olive-gray stratified silt loam, loamy sand, and 
very fine sandy loam. 

Si soils are used for row crops and pasture. 


Si silt loam (Sn) .--This soil is on stream ter- 


races. Slopes are mostly less than 2 percent and 
convex. Areas range from 2 to about 100 acres in 
size. 


Representative profile of Si silt loam, in pas- 
ture, 1,650 feet south and 100 feet west of the 
north quarter corner of sec. 34, T. 24 .N., R. 8 E.: 


Ap--0 to 7 inches, dark grayish-brown (10YR 4/2) 
silt loam, grayish brown (10YR 5/2) dry; weak, 
medium, crumb structure; hard, very friable, 
slightly sticky, slightly plastic; many roots; 
medium acid; clear, smooth boundary. 6 to 9 
inches thick. 
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Bl--7 to 25 inches, dark grayish-brown (2.5Y 4/2) 
silt loam, grayish brown (2.5Y 5/2) dry; 
massive; slightly hard, very friable, slightly 
sticky, slightly plastic; many roots; medium 
acid; clear, smooth boundary. 16 to 20 inches 
thick. 

B21g--25 to 40 inches, dark grayish-brown (2.5Y 4/2) 
silt loam, light brownish gray (2.5Y 6/2) dry; 
many, fine, distinct, dark yellowish-brown 
(1OYR 4/4} mottles, faint light yellowish 
brown (2.5Y 6/4) dry; massive; slightly hard, 
very friable, slightly sticky, slightly plas- 
tic; common roots; medium acid; clear wavy 
boundary. 13 to 18 inches thick. 

B22g--40 to 46 inches, very dark gray (5Y 3/1) loamy 
sand, grayish brown (2.5Y 5/2) dry; common, 
medium, distinct, dark yellowish-brown (10YR 
3/4) mottles; massive; soft, very friable, non- 
sticky, nonplastic; few roots; slightly acid; 
clear, wavy boundary. 3 to 8 inches thick. 

B23--46 to 60 inches, olive-gray (5Y 4/2) silt loam 
and very fine sandy loam, light brownish gray 
(2.5Y 6/2) dry; common, medium, prominent, 
dark yellowish-brown (10YR 4/4) motties, yel- 
lowish brown (10YR 5/6) and light yellowish 
brown (10YR 6/4) dry; massive; slightly hard, 
very friable, nonsticky, nonplastic; few roots; 
slightly acid. 


The A horizon ranges from dark grayish brown to 
very dark grayish brown. The B horizon ranges from 
dark grayish brown and dark gray to very dark gray 
and olive gray, and from silt loam to very fine 
sandy loam. In places it contains thin lenses of 
fine sand, loamy sand, and sandy loam. The number 
and prominence of mottles increase below a depth 
20 inches. 

Some areas are up to 15 percent inclusions of a 
deep, stratified Edgewick sandy loam; some are up to 
5 percent the sandy Pilchuck soils; and some are up 
to 5 percent the wet Bellingham, Seattle, and Tuk- 
wila soils. 

Permeability is moderate. The effective rooting 
depth is 60 inches and more. The seasonal high 
water table is at a depth of 2 to 4 feet. The 
available water capacity is high. Runoff is slow, 
and the hazard of erosion is slight. Stream over- 
flow is a moderate hazard. 

This soil is used for row crops and pasture. 
Capability unit IIw-1; woodland group 201. 


of 


Snohomish Series 


The Snohomish series is made up of poorly drained 
soils that formed in alluvium in stream valleys. 
Slopes are 0 to 2 percent. Annual precipitation is 
35 to 50 inches, and the mean annual air tempera- 
ture is about 50° F. The frost-free season ranges 
from 150 to 200 days. Elevation ranges from about 
sea level to 300 feet. 

In a representative profile, the surface layer 
and subsoil are very dark grayish-brown and grayish- 
brown siit loam and clay loam about 17 inches thick. 
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Below this is black mucky peat about 10 inches 
thick. The substratum is dark-gray loamy fine sand 
that extends to a depth of 60 inches or more. 

Snohomish soils are used for row crops, pasture, 
and hay. 


Snohomish silt loam (So).--This nearly level soil 
is in areas that are irregular in shape and range 
from 2 to about 400 acres in size. 

Representative profile of Snohomish silt loam, in 
pasture, 1,050 feet east and 500 feet south of the 
northwest corner of sec. 24, T. 21 N., R. 4 E.: 


Ap--0 to 8 inches, very dark grayish-brown (10YR 3/2) 
silt loam, light grayish brown (10YR 6/2) dry; 
few, fine, distinct, yellowish-brown (10YR 5/6) 
mottles, brownish yellow (10YR 6/6) dry; mod- 
erate, fine, granular structure; slightly hard, 
friable, slightly sticky, plastic; many roots; 
medium acid; abrupt, smooth boundary. 6 to 8 
inches thick. 
to 11 inches, very dark grayish-brown (10YR 
3/2) silt loam; moderate, fine, granular 
structure; slightly hard, friable, slightly 
sticky, slightly plastic; many roots; medium 
acid; abrupt, wavy boundary. 1 to 3 inches 
thick. 
B2g--11 to 17 inches, grayish-brown (2.5Y 5/2) clay 
loam, light gray (2.5Y 7/2) dry; black (10YR 
2/1) mucky peat, very dark gray and dark gray 
(10YR 3/1 and 4/1) dry; many, medium, prominent 
mottles of reddish brown and yellowish red 
(5YR 4/4 and 5/6}, common, fine, prominent 
mottles of brownish yellow (10YR 6/6 and 6/8) 
dry; moderate, medium, granular structure; 
hard, firm, sticky, plastic; few roots; medium 
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acid; abrupt, wavy boundary. 6 to 26 inches 
thick. 

Tl0e--17 to 27 inches, black (10YR 2/1) moist, mucky 
peat, very dark brown (10YR 2/2) dry; massive; 


hard, very friable, nonsticky, nonplastic; few 
roots; medium acid; abrupt, wavy boundary. 10 
to 25 inches thick. 

IlICg-~-27 to 60 inches, loamy fine sand, dark gray 
(N 4/0) moist; gray (5Y 5/1) dry; few, fine, 
distinct mottles of light brownish gray (2.5Y 
6/2) dry; massive; soft, very friable, non- 
sticky, nonplastic; few roots; medium acid. 


The A horizon ranges from very dark grayish brown 
to dark brown. The B horizon ranges from very dark 
grayish brown to gray and from silt loam to silty 
clay loam and loamy sand. Depth to layers of peaty 
material ranges from 13 to 36 inches. The peaty 
layers are black to reddish black and are 10 inches 
or more thick. Layers of silty clay loam to loamy 
sand occur within and below the peaty layers. 

Some areas are up to 20 percent included Woodin- 
ville soils; and some are up to 5 percent Seattle, 
Tukwila, and Shalcar soils. 

Permeability is moderate in the upper part of the 
profile and moderately rapid in the lower part. There 
is a seasonal high water table at or near the surface. 
In drained areas, the effective rooting depth is 60 


inches or more. In undrained areas, rooting depth 
is restricted. Available water capacity is high. 
Runoff is slow, and the erosion hazard is slight. 
Stream overflow is a severe hazard. 

This soil is used for row crops, pasture, and 
hay. Capability unit IIw-2; woodland group 3w2. 


Snohomish Series, Thick Surface Variant 


Snohomish series, thick surface variant, is made 
up of somewhat poorly drained soils that formed in 
alluvial deposits of diatomaceous material on the 
flood plain of the Sammamish Valley. Slopes are 0 
to 2 percent. The annual precipitation is 45 to 50 
inches, and the mean annual air temperature is about 
50° F, The frost-free season is about 200 days. 
Elevation ranges from about sea level to 40 feet. 

In a representative profile, the surface layer is 
very dark brown silt loam about 10 inches thick. The 
next layers are very dark grayish-brown and light- 
gray silt loam and very fine sandy loam about 19 
inches thick. Below this is black mick that extends 
to a depth of 60 inches or more. 

These soils are used for row crops, hay, or pas- 
ture. 


Snohomish silt loam, thick surface variant 
(Sr) .--This soil is nearly level. Areas are irregu- 
lar in shape and range from 1 acre to nearly 200 
acres in size. 

Representative profile of cultivated Snohomish 
silt loam, 820 feet north and 250 feet east of the 
west quarter corner of sec. 26, T. 26 N., R. 5 E.: 


Ap--0 to 10 inches, very dark brown (7.5YR 2/2) s1it 
loam, grayish brown (10YR 5/2) dry; weak, fine 
and coarse, crumb structure; soft, very fri- 
able, nonsticky, slightly plastic; common 
roots; slightly acid; abrupt, wavy boundary. 

10 to 12 inches thick. 

Ci--10 to 18 inches, very dark grayish-brown (10YR 
3/2) and brown (10YR 5/3) silt loam, light 
gray (2.5Y 7/2) dry; few, fine, prominent 
(10YR 7/6 and 6/8) mottles in root casts; mod- 
erate, very coarse, prismatic structure; hard, 
friable, slightly sticky, slightly plastic; 
common roots; medium acid; abrupt, wavy bound- 
ary. 4 to 12 inches thick. 

IIC2--18 to 20 inches, light-gray (10YR 7/2) and dark 
yellowish-brown (10YR 4/4) very fine sandy loam 
(volcanic ash), white (10YR 8/1) and very pale 
brown (10YR 7/4) dry; massive; slightly hard, 
friable, nonsticky, nonplastic; common roots; 
slightly acid; abrupt, wavy boundary. 3/4 inch 
to 2 inches thick. 

IEIC3--20 to 29 inches, very dark grayish-brown 
C10YR 3/2) and light brownish-gray (10YR 6/2) 
silt loam, light brownish gray (10YR 6/2) and 
very pale brown (10YR 7/4) dry; moderate, very 
coarse, prismatic structure that parts to very 
coarse platy structure; slightly hard, friable, 
nonsticky, slightly plastic, few roots; medium 
acid; clear, smooth boundary. 4 to 14 inches 
thick. 
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IVOa--29 to 60 inches, black (5YR 2/1) muck, black 
(SYR 2/1) dry; moderate, very coarse, prismat~ 
ic structure; slightly hard, very friable, 
nonsticky, nonplastic; few roots; very strong- 
ly acid. Several feet thick. 


The mineral layers above the muck range from very 
dark brown to very dark grayish brown. The lower 
part of the mineral layer commonly ranges from light 
brownish gray to very dark brown. Layers of very 
fine sandy loam volcanic ash commonly occur in the 
lower half of the mineral layer. The depth to muck 
ranges from 20 to 40 inches. 

Soils included with this soil in mapping make up 
no more than 25 percent of the total acreage. Some 
areas are up to 25 percent the very deep Earlmont 
silt loam; and some are up to 15 percent the very 
deep Tukwila muck. 

Permeability is moderate. There is a seasonal 
high water table at a depth of 2 to 3 feet. In 
drained areas, the effective rooting depth is 60 
inches or more. Available water capacity is high. 
Runoff is very slow, and the erosion hazard is 
slight. This soil is subject to occasional flooding. 

This soil is used for row crops, pasture, and 
hay. Capability unit IIw-2; woodland group 3w2. 


Sultan Series 


The Sultan series is made up of moderately well 
drained soils that formed in alluvium, under grass 
and hardwoods, in the major stream valleys. Slopes 
are 0 to 2 percent. The annual precipitation is 35 
to 50 inches, and the mean annual air temperature is 
about 50° F. The frost-free season ranges from 150 
to 200 days. Elevation ranges from about sea level 
to 85 feet. 

In a representative profile, the surface layer is 
very dark grayish-brown silt loam about 9 inches 
thick. The subsoil extends to a depth of 60 inches 
or more. It is mottled yellowish-brown, light olive- 
brown, grayish-brown, and olive-gray, stratified 
silty clay loam, silt loam, very fine sandy loam, 
and medium sand. 

Sultan soils are used for row crops and pasture. 


Sultan silt loam (Su}.--This gently undulating 
soil is on bottom land. Slopes are less than 2 per- 
cent. Areas are irregular in shape and range from 2 
to about 200 acres in size. 

Representative profile of Sultan silt loam, in 
pasture, 500 feet east, 250 feet east and 250 feet 
north of the south quarter corner of sec. 9, T. 25 
Big Rs 7 Est 


Ap--0 to 9 inches, very dark grayish-brown (10YR 
3/2) silt loam, light brownish gray (10YR 6/2) 
dry; moderate, medium, granular structure; 
hard, firm, sticky, and plastic; many roots; 
slightly acid; abrupt, smooth boundary. 6 to 
10 inches thick. 

B21--9 to 21 inches, yellowish-brown (1O0YR 5/4) 
silty clay loam, pale brown (1LOYR 6/3) dry; 
moderate, fine, subangular blocky structure; 
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hard, friable, sticky, and plastic; many roots; 
slightly acid; clear, wavy boundary. 10 to 
14 inches thick. 

B22g--21 to 24 inches, light olive-brown (2.5Y 5/4) 
silt loam, pale yellow (2.5Y 7/4) dry; many, 
medium, prominent, yellowish-brown (10YR 5/8) 
mottles, brownish yellow (10YR 6/8) dry; mod- 
erate, medium, subangular blocky structure; 
hard, very friable, slightly sticky, slightly 
plastic; common roots; neutral; clear, wavy 
boundary. 2 to 5 inches thick. 

B23g-~24 to 48 inches, grayish-brown (2.5Y 5/2) 
silty clay loam, white (2.5Y 8/2) dry; many, 
medium, prominent, yellowish-brown (10YR 5/8) 
mottles, yellow (10YR 7/8) dry; moderate, 
medium, prismatic structure; slightly hard, 
very friable, sticky, plastic; few roots; 
neutral; clear, wavy boundary. 20 to 30 inches 
thick. 

B31--48 to 66 inches, olive-gray (SY 5/2) very fine 
sandy loam stratified with medium sand, light 
gray (2.5Y 7/2) dry; many, coarse, prominent, 
yellowish-red and strong-brown (5YR 5/8 and 
SYR 5/6) motties, strong brown (7.5YR 5/8) 
dry; massive; slightly hard, very friable, 
nonsticky, and nonplastic; few roots; neutral; 
clear, wavy boundary. 12 to 20 inches thick. 

B32--66 to 72 inches, olive-gray (5Y 5/2) very fine 
sandy loam, light olive gray (5Y 6/2) dry; 
common, fine, prominent, yellowish-red (SYR 
4/6) motties, strong brown (7.5YR 5/8) dry; 
massive; slightly hard, very friable, non- 
sticky, nonplastic; very few roots; very 
strongly acid. 


The A horizon ranges from very dark grayish brown 
to dark grayish brown. The B horizon ranges from 
dark grayish brown to olive gray and has brownish 
mottles. It is mostly silt loam and silty clay loam 
but in places contains a thin stratum of sand, loamy 
sand, or very fine sandy loam. 

Some areas of this soil are up to 40 or 50 per- 
cent inclusions of Puget, Sammamish, and Oridia 
soils. Also included are small areas of Sultan 
silty clay loam. 

Permeability is moderate. The effective rooting 
depth is 60 inches or more. A seasonal high water 
table is at a depth of 2 to 3 feet. Available water 
capacity is high. Runoff is slow, and the erosion 
hazard is slight. Stream overflow is a severe hazard 
in some areas. 

This soil is used for row crops and pasture. Capa- 
bility unit IIw-1; woodland group 3wl. 


Tukwila Series 


The Tukwila series is made up of very poorly 
drained organic soils that formed in decomposing 
sedges, rushes, grasses, and shrubs. These soils are 
in wet basins of upland depressions and on stream 
bottoms. Slopes are 0 to 1 percent. The annual 
precipitation ranges from 35 to 80 inches, and the 
Mean annual temperature is about 50° F, The frost- 
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free season is 150 to 200 days. 
from 25 to 750 feet. 

In a representative profile, dominantly black to 
very dark brown muck extends to a depth of 60 inches 
or more. 

If drained, Tukwila soils are used for row crops, 
They are also used for pasture. 


Elevation ranges 


Tukwila muck (Tu) .--This nearly level soil is in 
nearly circular and elongated areas that range from 
1 to about 60 acres in size. Slopes are less than 1 
percent, 

Representative profile of Tukwila muck, in pas- 
ture, 320 feet west and 1,140 feet south of the 
center of sec. 4, T. 21 N., R. S E.: 


Oal--0 to 10 inches, black (10YR 2/1) muck, dark 
gray (10YR 4/1) dry; moderate, coarse, granu- 
lar structure; slightly hard, very friable, 
slightly sticky, slightly plastic; many roots; 
extremely acid; abrupt, smooth boundary. 8 to 
12 inches thick. 

Oa2--10 to 16 inches, black (10YR 2/1) muck, brown 
(10YR 5/3) dry; ped exterior is dark gray 
(10YR 4/1) dry; moderate, very coarse, pris- 
matic structure; slightly hard, friable, 
slightly sticky, slightly plastic; many roots; 
very strongly acid; clear, smooth boundary. 6 
to 9 inches thick. 

0a3--16 to 19 inches, black (10YR 2/1) muck, dark 
brown (10YR 3/3) dry grading to paie brown 
(10YR 6/3) in lower part; dark reddish-brown 
(5YR 3/3) ped interior; moderate, very coarse, 
prismatic structure; slightly hard, friable, 
slightly sticky, slightly plastic; many roots; 
very strongly acid; abrupt, wavy boundary, 2 
to 4 inches thick. 

Ldi--19 to 21 inches, strong-brown (7.5YR 5/6) and 
very pale brown (10YR 7/3) silt loam (dia- 
tomite), light yellowish brown (10YR 6/4) dry; 
massive; slightly hard, very friable, non- 
sticky, nonplastic; many roots; very strongly 
acid; abrupt, smooth boundary. 1 to 3 inches 
thick. 

Oa4--21 to 60 inches, very dark brown (10YR 2/2) 
muck that is 5 to 10 percent woody stems, dark 
brown (10YR 2/2) dry; massive; slightly hard, 
very friable, slightly sticky, slightly plas- 
tic; common roots to a depth of 30 inches, few 
roots below; very strongly acid. Several feet 
thick. 


The underlying organic layers are strong-brown to 
very dark brown muck, peaty muck, and in places 
layers of diatomite 1 to 10 inches thick. 

Some areas of this soil are up to 30 or 40 per- 
cent Seattle soils; and some are up to 5 percent the 
poorly drained Bellingham and Norma soils. 

Permeability is moderate. There is a seasonal 
high water table at or near the surface. If the 
water table is controlled, the effective rooting 
depth is 60 inches or more. In undrained areas, 
rooting depth is restricted. Available water capac-~ 
ity is high. Runoff is ponded, and the erosion 
hazard is slight. 
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PLATE Il 


Platy lake sediments in substratum of Kitsap silt loam, 8 to 15 percent slopes. Slippage potential is moderate. 


Soil slip in Kitsap silt loam. Slippage commonly occurs where soils are disturbed during construction. 


PLATE Ill 


Ponding on Woodinville silt loam. Water commonly stands on this soil in winter. Flooding is a hazard, and permeability 
is restricted. 


Gentle slopes and no drainage limitations make this Everett soil a desirable residential and industrial site. 


If drained, this soil is used for row crops. It 
is also used for pasture. Capability unit IIw-3; 
no woodland classification. 


Urban Land 


Urban land (Ur) is soil that has been modified by 
disturbance of the natural layers with additions of 
fill material several feet thick to accommodate large 
industrial and housing installations. In the Green 
River Valley the fill ranges from about 3 to more 
than 12 feet in thickness, and from gravelly sandy 
loam to gravelly loam in texture. 

The erosion hazard is slight to moderate. 
capability or woodland classification. 


No 


Woodinville Series 


The Woodinville series is made up of nearly level 
and gently undulating, poorly drained soils that 
formed under grass and sedges, in alluvium, on stream 
bottoms. Slopes are 0 to 2 percent, The annual 
precipitation ranges from 35 to 55 inches, and the 
mean annual air temperature is about 50° F. The 
frost-free season is about 190 days. Elevation 
ranges from about sea level to about 85 feet. 

In a representative profile, gray silt loam, 
silty clay loam, and layers of peaty muck extend to 
a depth of about 38 inches. This is underlain by 
greenish-gray silt loam that extends to a depth of 
60 inches and more. 

Woodinville soils are used for row crops, pasture, 
and urban development. 


Woodinville silt loam (Wo) .--This soil is in elon- 
gated and blocky shaped areas that range from 5 to 
nearly 300 acres in size. It is nearly level and 
gently undulating. Slopes are less than 2 percent. 

Representative profile of Woodinville silt loam, 
in pasture, 1,700 feet south and 400 feet west of 
the north quarter corner of sec. 6, T. 25 .N., R. 7 
Bae 


Apl--0 to 3 inches, gray (5Y 5/1) silt loam, grayish 
brown (10YR 5/2) dry; common, fine, prominent, 
dark reddish-brown (5YR 3/4) and reddish-brown 
(SYR 5/4) mottles; moderate, medium, crumb 
structure; hard, friable, sticky, plastic; 
many fine roots; medium acid; clear, smooth 
boundary. 2 to 4 inches thick. 


Ap2--3 to 8 inches, gray (5Y 5/1) silty clay loam, 
light brownish gray (2.5Y 6/2) dry; many, 
fine, prominent, dark reddish-brown (5YR 3/3 
and 3/4) mottles and common, fine, prominent 
mottles of strong brown (7.5YR 5/6) and red- 
dish yellow (7.5YR 6/6) dry; moderate, fine 
and very fine, angular blocky structure; hard, 
friable, sticky, plastic; common fine roots; 
medium acid; abrupt, wavy boundary. 4 to 6 
inches thick. 

B2lg--8 to 38 inches, gray (5Y 5/1) silty clay loam, 
gray (SY 6/1) dry; common, fine, prominent, 
brown (7.5YR 4/4) mottlies and medium, promi- 
nent mottles of brownish yellow (10YR 6/6) dry; 
25 percent of matrix is lenses of very dark 
brown (10YR 2/2) and dark yellowish-brown 
(10YR 3/4) peaty muck, brown (7.5YR 4/2) dry; 
massive; hard, firm, sticky, plastic; few fine 
roots; medium acid; clear, smooth boundary. 

30 to 40 inches thick. 

B22g--38 to 60 inches, greenish-gray (5BG 5/1) silt 
loam, gray (5Y 6/1) dry; few, fine, prominent 
mottles of brownish yellow (10YR 6/6) dry; 
massive; hard, very friable, slightly sticky, 
slightly plastic; strongly acid. 


The A horizon ranges from dark grayish brown to 
gray and from silt loam to silty clay loam. The B 
horizon ranges from gray and grayish brown to olive 
gray and greenish gray and from silty clay loam to 
silt loam. In places there are thin lenses of very 
fine sandy loam and loamy fine sand. Peaty lenses 
are common in the B horizon. These lenses are thin, 
and their combined thickness, between depths of 10 
and 40 inches, does not exceed 10 inches. 

Soils included with this soil in mapping make up 
no more than 25 percent of the total acreage. Some 
areas are up to 15 percent Puget soils; some are up 
to 10 percent Snohomish soils; and some areas are up 
to 10 percent Oridia, Briscot, Puyallup, Newberg, 
and Nooksack soils. 

Permeability is moderately slow. There is a sea- 
sonal high water table at or near the surface. In 
drained areas, the effective rooting depth is 60 
inches or more. In undrained areas, rooting depth 
is restricted. The available water capacity is 
high. Runoff is slow, and the hazard of erosion is 
slight. Stream overflow is a severe hazard unless 
flood protection is provided (pl. III, top). 

This soil is used for row crops, pasture, and 
urban development. Capability unit IIw-2; woodland 
group 3w2. 
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USE AND MANAGEMENT OF THE SOILS 


This section explains how the soils of the King 
County Area can be used for engineering, nonfarm, 
urban, and recreational purposes, and how they can 
be managed for woodland, crops and pasture, and 
wildlife habitat. Features that affect the specific 
uses of soils are described. Table 6 shows estima- 
ted yields of wood crops, and table 7 estimated 
yields of hay and pasture crops. 


Soils and Engineering 


Some soil properties are of special interest to 
engineers because they affect the construction and 
maintenance of roads, airports, pipelines, building 
foundations, facilities for water storage, erosion 
control structures, drainage systems, and sewage 
disposal systems. Among the properties most impor- 
tant to engineers are permeability, shear strength, 
drainage, consolidation characterisics, texture, 
plasticity, shrink-swell potential, and soil reac- 
tion. Depth to bedrock, or other consolidated mate- 
Ylial, and topography are also important. 

Information concerning these and related soil 
properties is given in tables 2 and 3. The esti- 
mates and interpretations in these tables can be 
used to-- 


1. Make studies that will aid in selecting and 
developing industrial, commercial, residen- 
tial, and recreational sites. 

2. Make preliminary estimates of the engineering 
properties of soiis in planning drainage 
systems, farm ponds, irrigation systems, 
terraces, waterways, and diversion terraces. 

3. Make preliminary evaluations of soil condi- 
tions that will aid in selecting sites for 
highways, airports, pipelines, and cables and 
in planning detailed investigations at selec- 
ted locations. 

4. Locate probable sources of gravel, sand, and 
other construction material. 

5. Correlate performance of soil mapping units 
to develop information that will be useful in 
planning engineering practices and in design- 
ing and maintaining engineering structures. 

6. Determine the suitability of soils for cross- 
country movement of vehicles and construction 
equipment. 

7. Supplement other publications, such as maps, 
reports, and aerial photographs, that are 
used in preparation of engineering reports 
for a specific area. 

8. Develop other preliminary estimates for con- 
struction purposes pertinent to the particu- 
lar area. 


The engineering interpretations reported here do 
not eliminate the need for sampling and testing at 
the site of specific engineering works involving 
heavy loads or excavations deeper than the depths 
reported (ordinarily about 5 feet}. Even in these 
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situations, however, the soil map is useful in plan- 
ning more detailed field investigations and in 
indicating the kinds of problems that may be expec- 
ted. 

Some of the terms used by soil scientists have 
special meanings in soil science that may not be 
familiar to engineers. These terms are defined in 
the Glossary. 


Engineering Classification Systems 


The two systems most commonly used in classifying 
soils for engineering are the systems approved by 
the American Association of State Highway Officials 
(AASHO) and the Unified system. 

The AASHO system (1) is used to classify soils 
according to those properties that affect use in 
highway construction. In this system all soil mate- 
rial is classified in eight principal groups. The 
groups range from A-1, which consists of soils that 
have the highest bearing strength and are the best 
soils for subgrade, to A-7, which consists of soils 
that have the lowest strength when wet. Organic 
soils are in group A-8. 

In the Unified system (22) soils are classified 
according to their texture and plasticity and their 
performance as engineering construction material. 
Soils are grouped in 15 classes. ‘There are eight 
classes of coarse-grained soils, identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; six classes of fine- 
grained soils, identified as ML, CL, OL, MH, CH, and 
QH; and one class of highly organic soils, identi- 
fied as Pt. GP and GW are clean gravels, and GM and 
GC are gravels that include, respectively, an appre- 
ciable amount of nonplastic and plastic fines. SP 
and SW are clean sands. SM and SC are sands that 
include fines of silt and clay. ML and CL are silts 
and clays that have a low liquid limit, and Mi and 
CH are silts and clays that have a high liquid 
limit. Soils on the borderline between two classes 
are designated by symbols for both classes; for 
example, SP-SM. 

Soil scientists use the USDA textural classifica- 
tion (19). In this, the texture of the soil is de- 
termined according to the proportion of soil parti- 
cles smaller than 2 millimeters in diameter, that is, 
the proportion of sand, silt, and clay. Textural 
modifiers, such as gravelly, stony, shaly, and cob- 
bly, are used as needed. 

Table 2 shows the estimated classification of all 
the soils in the Area according to all three systems 
of classification. 


Estimated Properties 


Table 2 gives estimates of some of the signifi- 
cant properties and the classifications of soils in 
the King County Area. Estimates are given for each 
significant layer of a typical profile. The para- 
graphs that follow explain some of the columns in 
table 2. 


The depth to bedrock is not given in table 2 be- 
cause only three soils in the survey area have bed- 
rock or noncompressible material within a depth of 5 
feet. Beausite and Ovall soils have sandstone and 
weathered andesite at a depth of 20 to 40 inches. 
Alderwood soils have consolidated glacial till at a 
similar depth. 

Depth to seasonal high water table refers to the 
highest level at which the ground water stands for 
a Significant period of time. 

Depth from surface indicates the thickness of 
significant layers of a typical profile. The thick- 
ness of the horizons differs somewhat among mapping 
units of the same soil series. 

Percentage passing sieve refers to the percentage 
of dry soil material that will pass sieves of the 
indicated sizes. 

Permeability refers to the rate at which water 
moves downward through undisturbed soil, It depends 
largely on the texture, structure, porosity, and 
density of the soil. 


Available water capacity represents the maximum 


amount of water that plants can obtain from the soil. 


Reaction refers to the acidity or alkalinity of 
the soil, expressed in terms of pH. A pH of 7.0 is 
neutral. Values less than 7.0 indicate acidity, and 
values more than 7.0 indicate alkalinity. 

Shrink-swell potential is an indication of the 
volume change that can be expected with a change in 
moisture content. It depends largely on the amount 
and type of clay in the soil. In general, soils 
classified as CH or A-7 have a high shrink-swell 
potential, and soils classified as SP, GW, or A-1 
have a low shrink-swell potential. 

Corrosivity refers to the deterioration of con- 
crete or untreated steel pipelines as a result of 
exposure to oxygen and moisture and to chemical and 
electrolytic reactions. 


Engineering Interpretations 


Table 3 rates the soils as a source of topsoil 
and road fill. It also indicates features that 
adversely affect the suitability of a soil for high- 
way location, dikes and levees, reservoirs, embank- 
ments, drainage and irrigation systems, and grassed 
waterways. The features designated in the table 
should be considered in planning, designing, con- 
structing, and maintaining the specified engineering 
project. 

The ratings in table 3 are based on estimates of 
physical and chemical properties given in table 2, 
on field observations of the soil, and on experience 
with the same kinds of soil in other survey areas. 
The ratings are not a substitute for onsite investi- 
gation. 

The soils are not rated for suitability as a 
source of sand and gravel in table 3. Soils of the 
Indianola and Pilchuck series are good sources of 
sand, and soils of the Everett and Klaus series are 
good sources of gravel. Limited amounts of sand are 
in the substratum of Ragnar and Renton soils and in 
some areas of Mixed alluvial land. No other soil in 
the survey area is a good source of sand and gravel. 


The paragraphs that follow explain some of the 
terms used in table 3. 

Topsoil is used for topdressing an area where 
vegetation is to be established and maintained. 
Suitability is affected mainly by ease of working 
and spreading the soil material and preparing a seed- 
bed; natural fertility of the material, or the re- 
sponse of plants when fertilizer is applied; and 
absence of substances toxic to plants. Texture of 
the soil material and its content of stone fragments 
also affect suitability. 

Road fill is soil material used in road embank- 
ments. Suitability ratings reflect (1) the predict- 
ed performance of soil after it has been placed in 
an embankment that has been properly compacted and 
provided with adequate drainage, (2) the relative 
ease of excavating the material at borrow points, 
and (3) its stability when used as surfacing materi- 
al for unpaved roads. 

Soil properties that most affect highway loca- 
tion are the load-supporting capacity and stability 
of the soil when it is used as subgrade and the work- 
ability and quantity of cut and fill material avail- 
able. The AASHO and Unified classifications of 
soil material, and also the shrink-swell potential, 
indicate traffic-supporting capacity. Wetness and 
flooding affect stability of the material. Slope, 
depth to hard rock, content of stones and rocks, 
and wetness affect ease of excavation and the amount 
of cut and fill needed to establish an even grade. 
Susceptibility of the soil material to frost action 
and the erodibility of roadbanks are important to 
the stability and ease of maintenance of the high- 
way. 

Embankments, dikes, and levees require soil 
material that resists seepage and piping and has 
favorable stability, shrink-swell potential, shear 
strength, and compactibility. Stones or organic 
material in a soil are among the features that are 
unfavorable. 

Reservoir areas hold water behind a dam or embank- 
ment. Soils suitable for this use have low seepage. 
The degree of seepage is related to the permeabil- 
ity of the soil and the depth to fractured or perme- 
able bedrock or other permeable material. 

Drainage of cropland and pasture is affected by 
such soil properties as permeability, texture, and 
structure; depth to rock or other layers that affect 
the rate of water movement; depth to the water 
table; slope; stability in ditchbanks; susceptibil- 
ity to stream overflow; and availability of outlets 
for drainage. 

Irrigation of a soil is affected by such fea- 
tures as slope; susceptibility to stream overflow, 
water erosion or soil blowing; soil texture; 
content of stones; depth of the root zone; rate 
of water intake at the surface; permeability of 
soil layers that restrict movement of water; 
the amount of water held available to plants; 
the need for drainage; and depth to water table or 
bedrock . 

Grassed waterways are natural or constructed 
waterways or outlets shaped or graded and establish- 
ed in suitable vegetation as needed for the safe 
disposal of runoff from a field, diversion, terrace, 
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TABLE 2.--ESTIMATED PROPERTIES 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or 
reason 1t 1s necessary to follow carefully the instructions for referring to other series that 


Classification Coarse Percentage 
Depth to Depth fraction passing 
So1l series and map seasonal froin: greater sieve-- 
symbols high water pace USDA texture Unified AASHO than 3 
table anches in No. 4 
diameter | (4.7 mm.) 
Feet Inches ~ Percent 
*Alderwood: AgB, AgC, AgD, 2-35 O-27 Gravelly sandy loam-- | SM Ael or Awe 0 55-0 
AKF. 
For Kitsap part of 27 | Weakly to strongly = | ~--------- | eeeweeeeee | meee | eee 
AKF, see Kitsap consolidated till. 
series. 
Arents, Alderwood mate- 2.34 0-27 | Gravelly sandy loam== | SM A-1 or A-2 ie) 55-70 
rial: AmB, Amc. 
27 | Weakly to strongly = [| --e------- | --n-58----- | ween | -ae-e 
eonsolidated till. 
Arents, Everett material: (1/) 0-8 Gravelly sandy loam-- | SM A-1 0-10 55-90 
An, 
8-60 | Very gravelly coarse | GW or GP A-1 5-20 35-45 
sand. 
Beausite: BeC, BeD, BeF- (1/) 0-19 | Gravelly sandy loam-- | SM A-l or A-2 0-5 60-80 
19-38 | Very gravelly sandy GM A-l 5-15 45-55 
loam. 
38 | Sandstone------------ | ---+--+---- ee eee eee ee eo 
Bellingham; Bhe-s---0.--= O-1 O-24 | Silt loam-----~------- cL A~6 o) 95-100 
14-60 | Silty clay loam------ cL A-T 0 95-100 
Briscot: Bre---~--------- 1-2 O-17 | Salt loam------------ ML Aal. fe) 100 
17-60 |Faine sandy loam, SM A-l o) 95-100 
stratified with silt 
loam, fine sand. 
Buckley: Bue-«----------- O-1 0-16 | S11t loam------------4 OL A-S 0) 50-100 
16-60 | Gravelly sandy clay sc Age 0-5 55<85 
loam. 
Coastal beaches: Cb------ (2/) | wne-- Variable. 
Harlmont; Eae---~----ee-- 2-3 O-46 {Silt loam and silty MH A-T 9) 100 
elay loam. 
46-60 | Muck and diatomite--- | Pt BB mee fee 
Edgewiek: Ed-+------------ 3+) 0-34 |Fane sandy loam~------ SM Ankh fe) 95 100 
34-60 | Stratified gravelly SP, SP-SM, |A-1 0-10 55-85 
sand and gravelly or SM 


sandy loam. 


See footnotes at end of table. 
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OF THE SOILS 


more kinds of soil. 
appear 1n the first column of this table. 


Percentage passing sieve--Cont. 


Permeability 


The soils 1n such mapping units may have different properties and limitations, and for this 
Symbol <means "less than"; > means "more than''] 


Available 
water 
capacity 


Reaction Shrink -sweLlL 


70-85 
30-50 


Inches/in. 


of soil 


0.09-0.11 


0.08«0.10 


0.02-0.04 
0.09-0.11 
0.06-0.08 
0.200.211 


0.20-0.2h 


0.20-0.24 
0.16-0.18 


0.20-0,24 


0.12-0.14 


0.30-0.35 


0.35-0.40 


0.13-0.15 
0.02-0.06 


potential Uncoated 
Steel 

pH 

5.1-6.0 | Low-------+--- Moderate to 
high. 

5.646.0 

5.1+-6.0 | Low----+----- Moderate to 
high. 

5.6+6.0 

5.1-6.5 ) Low-----------| High--------- 

5.6-6.5 | Low+----------) Lowse-a----8- 

5.6-6.5 | Lowe--+----+-- Moderate----- 

5.6-6.0 | Low~---------- Moderate ----- 

5.6+6.0 | Low+--------«.| High--------- 

5.6-7.3 |Moderate------} High--~-----~ 

6.6=7.3 | Lowa--e++--+--| High-----~--- 

6.6-7.3 | how-----------| High--~------ 

5.1+6.5 | Low+----------| High--------- 

5,.6+6.5 | Low-----------] High--+---6-- 

U.5=5.5 |Moderate------|High--------- 

4.5-5.0 |High shrink, [High------~--- 

low swell. 
5.1+-6.0 Moderate --~-- 
6.1-7.3 Low to 


moderate. 


Corrosivity 


Conerete 


Moderate to 
high. 


Moderate to 
high. 


Moderate to 
high. 
Moderate. 


Moderate. 
Moderate . 


Moderate. 
Low to 
moderate. 


Low to 
moderate, 

Low to 
moderate. 


High. 
High. 
Moderate. 


Low to 
moderate. 


Depth to 
Soil series and map seasonal 
symbols high water 
table 
Feet 
*Everett; EvB, EvC, EvD, (1/) 


Ewe. 
For Alderwood part of 
EwC, see Alderwood 
series. 


Indianola: 
TnD. 


InA, Tne, 


Kitsap: KpB, KpC, KpD--- 


Klaus: KsC---~---------- 


Mixed alluvial land: Ma. 
Properties are too 
variable to rate. 
Seasonal high water 
table is at the 
surface. 


Neilton: NeCe-~--.------~- 


Newberg: Ng--------- ~--- 


Nooksack: Nk------------ 


Oridia: Os-------------- 
Ovall: OvC, OvD, OvF---- 


Pilchuck: Pe, Pk-------- 


See footnotes at end of table. 
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O-1T 
17-32 
32-60 

0-30 
30-60 

0-2 


2460 


0-60 


USDA texture 


Gravelly sandy loam-- 


Very gravelly sandy GM 
loam. 

Very gravelly coarse 
sand. 


Salt loam--~--------- ML 
Silty clay loam--~--- MH 
Very gravelly loamy 


sand and very grav- 
elly sand. 


Very gravelly loamy 
sand. 


Very gravelly sand----| GW or GP 


Very fine sandy loam--| ML 


Silt loam-----+-------- ML 
Sandy Loame=---.---~-- SM 
Sphagnum peatqn-------) Pt 
Silt loam------------- ML 
Gravelly loam-~------- sc 


Weathered andesite. 


Loamy fine sand-----~- SM 
(Fine sandy loam 
surface layer in 
Px) 
Gravelly sand-------- | SP 


Classification 


CP-GM 


CP-GM 


Ax6 


Awl 


TABLE 2,-~ESTIMATED PROPERTIES 


or A-7 


Coarse Percentage 
fraction passing 
greater sievew- 
than 3 
inches in No. & 

diameter] (4.7 mm.) 


Percent 


Q=-10 


60-90 


5-10 45-55 


5-20 35-45 


fs) 90-100 
0-5 90-100 
(e) 95100 
fe) 95-100 
20-40 40-50 
O-15 40-50 
dnl5 3545 
fe) 100 
QO 100 
ie) 95-100 
ie} 100 
0-5 70-80 
e) 85100 
0-15 39-95 


OF THE SOLLS--Continued 


Corrosivity 


Percentage passing sieve--Cont. 


Available 


P eat ‘ eee Shrink -swell 
ermead lL Livy) water eaction oa ide 1 
: potentia 
No. 200 capacity pee Concrete 
(0,074 mm. 
Inches/hr.| Inches/in 
15-25 2,0-6.3 0.08-0.10 | 5.1-6.5 | Low-------+--- Moderate to 
high. 
10-15 *6.3-20.0 | 0.06-0.08 | 5.1-6.5 | Low---~------ | Low---------~ Moderate to 
high. 
20-35 5-15 0-5 20.0 | 0.02-0.04 5.6+6.5 | Lowe-w9--- wee | Lowe--------- Moderate. 
85-100 60-75 20-30 6.3-20.0 | 0.09-0.11 6.1-6.5 | Low---------- LOWee-e=--e== Moderate. 
75-90 55-75 5-10 >20.0 | 0,04-0.06 6.146.5 | Low---------- Low---+----68- Moderate. 
90 +100 90-100 85-95 0,632.0 0.20-0.2) 5.526.5 | Lowe-e------- Moderate~---- Low to 
, moderate. 
95-100 95-100 90-100 <.06 0.04-0.06 5.1-6.5 | Moderate+---- | High--------- Low to 
moderate. 
30~40 10-20 5-10 6.3-20.0+ | 0.03-0.05 4.0-6.0 | Low-----~-+---| Moderate to Moderate to 
high. high. 
30-10 10-20 5-10 6.3-20.0 | 0.03-0.05 5.1+5.0 | Lowe----- ~--- | Moderate~---- Moderate to 
high. 
20-35 5-15 O-5 >20.0 | 0,020.04 5.6-6.5 | Low---------- LOWeee--~---- Moderate. 
100 85-95 50-60 0.63-2.0 0.16-0.18 5.6=7.3 | Low---------- Moderate ---~- Low to 
moderate. 
100 95-100 95-100 0.63=2.0 0.20-0.24 5.6-6.5 | Low~-------~--- Moderate ----- Low to 
moderate. 
85-100 354-55 25-35 2,0-6.3 0.12-0.14 5.6-6.5 | Low----------- Highe-«------ Moderate. 
Bosead || oseteee f° <eeke >20.0 | 0.30-0.40 4.0+-5.0 | High shrink, |High-----~---| High. 
low swell. 
95-100 95-100 90-100 0.22.0 0.20-0.2h 4.57.3 | Low-~-------- High----- ----| Low to high. 
65-75 50-60 35-50 6.3-2.0 0.12-0.14 5.1-6.5 | Low----n----- Moderate ----- Low to 
moderate. 
80-100 60-75 20-30 6.3-20.0 | 0.08-0.10 6.1-7.3 | Low----------- LoWe-een-ewe= Low to 
moderate. 
50-90 30-40 o-5 > 20.0 } 0.03-0.05 6.6-7.3 | Lowe-~-------- Low----+----- Low. 
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Unified 


SM 


SP 


OL 


Pt 


Classification 
Soil series and map Depth an Depth 
symbols seasona from 
high water surface USDA texture 
table 
Feet Tuches 
Puget: Pu--------------- O-1 0-60 | Dominantly silty 
clay loam. 
Puyallup: Pye----------- 4-5 0-34 | Very fine sandy loam- 
34-60 | Sand----------------- 
*Ragnar: RaC, RaD, Rdc, (1/) 0-27 | Fane sandy loame----- 
RdE. 27-60 | Loamy sand-----+----+ 
For Indianola part of 
Rdc and RdH, see 
Indianola series. 
Renton; Res-c---w------ - 1-2 0-16 Very fine sandy loam- 
16-60 | Sand----------------- 
Riverwash: Rh. 
Properties are too 
variable to rate. 
Seasonal high water 
table is at or near 
the surface. 
Salal: Sa----------------| 3-4 0-60 | Silt loam------+------ 
Sammamish: Sh----------- 1-2 0-30 | Silt loam--------~-+-- 
30-60 | Fine sandy loam and 
s11t loam. 
Seattle: Sk-------------4 O-L O-60 | Mucky peate---------- 
Shalcar: Sm------------- 4 O-1 0-28 | Muck, silt loam, fine 
sandy loam. 
28-60 | Loamy sand----------- 
Sa: Gnwes-ee nese n nnn neea enh O-GO | S114 loam--+--+-- owen 
Snohomish; Go-s---esnenn Onl 0-17 Silt loam, clay 
loam. 
17-27 | Mucky peat----------- 
27-60 | Loamy fine sand------ 
Snohomish, thick surface 2nd 0-29 | Silt loam--------- --- 
variant: Sr. 
29-60 | Mucke--s--0-ee-enneee 


See footnotes at end of table. 
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or ML 


TABLE 2,.--ESTIMATED PROPERTIES 


Coarse 
fraction 
greater 
than 3 
anches in 
diameter 


Percent 


Percentage 
passing 
sieve-- 


No. 4 
(4.7 mm.) 


100 


100 
90-100 


95-100 
95-100 


atele) 


95-100 


100 


LOO 


OF THE SOILS--Continued 


Percentage passing sieve--Cont. 


No. 10 No. Lo No. 200 
(2.0 mn.) | (0.42 mm.)} (0.074 mm.) 
100 95-100 90-100 
100 85-95 50-65 
85-100 50-60 0-10 
85-100 70-85 35-50 
85-95 50-70 15-25 
95-100 75-85 40-50 
85+100 50-60 0-5 
95-100 90-100 70-85 
95-100 90-100 70-85 
95-100 90-LOO 70 -85 
95-100 70-85 15625 
95-100 85-95 65-80 
100 90-100 70-85 
85-100 60-75 20-35 
100 95-100 95~100 


Permeabi lit: 


Inches/hr. 


0.06-0.2 


2.0-6.3 
6.3-20.0 


2.0-6.3 
6 .3-20.0 


2,046.3 


720.0 


0,632.0 
0.63=2.0 


0.2-0.63 


0,63-2.0 


0.63=2.0 
2.0+20.0 


0.63-2.0 


0,63-2.0 
0.63-2.0 

2.0-6.3 
0.63-2.0 


0.63-2.0 


Available 
water 
eapacity 


Inches/in. 


of soil 
0.20-0.2h 


0.16-0.18 
0.04-0.06 


0.13-0.15 
0.07-0.09 


0.15-0.17 


0.04-0.06 


0.20-0.24 
0.20-0.24 


0.16-0.18 


0.35-0.40 


0.25-0.35 
0.08-0.10 


0.20-0.24 


0,200.24 
0.35-0.40 
0.08-0.10 
0.20-0.24 


0.35-0.40 


Reaction 


5.1-6.0 
5.1-7.3 


6.1-7.3 


4.5-6.0 


4 .0-6.0 
4.0-5.0 


5.6-6.5 


5.6+6.0 
5.66.0 
5.6-6.0 
5.6-6.5 


4545.0 


Shrink-swell1 
potential 


Low--+-++----- 
Low---------- 
LOWe---e5enee 
High shrink, 
low swell. 
High shrink, 
low swell. 
LoWee-en----- 
Low---------- 
Moderate ----- 


High shrink, 
Low swell. 
Moderate ----- 


High shrink, 
low swell. 


Corrosivity 
Uncoated 
etal Concrete 
High--------- Low to 
moderate. 
Low 
Low to 
moderate. 
Moderate ----- Moderate. 
Low-------~-- Low to 
moderate. 
Moderate ----- Low to 
moderate. 
Moderate----- Moderate to 
high. 
Highe-+------ Moderate. 
High--------- Low to 
moderate. 
Moderate to Low to 
high. moderate. 


High------+-- 


Moderate to 
high. 


Moderate to 
high. 
High. 


Low to 
moderate. 


Moderate. 
Moderate. 
Moderate. 
Low to 


moderate. 
High. 
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TABLE 2.--ESTIMATED PROPERTIES 


Coarse 


Classification Percentage 


: Depth to fraction passing 
Soil series and map seasonal Depth greater sieve-- 
symbols high water | from USDA texture Unified AASHO than 3 
table surface inches in 
diameter 
Feet Inches | 
Sultan: Su-------~------ 2-3 o-L8 |Silt loam, silty 
clay loam. 
48-72 |Very fine sandy 
loam. 
Tukwila; Tus---ssse-- woe O-1 0-60 | Muck+---------- weeene PPE ARB ef eee 
Urban land: Ur. 
Properties are too 
variable to rate. 
Woodinville: Woesessse-- O«1 0-38 [Salty clay loam-----+4| CL 
36-60 Silt loam-------------| 


L/ 


No seasonal high water table within a depth of 5 feet. 
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OF THE SOILS--Continued 


Percentage passing sieve--Cont. Corrosivity 


P bilit poi eas Reaction | Sorink-swell 

ermeabili 

No. 200 y capacity potential re 

(0.07% mm.) neoat sess 


Inches/hr. Inches/in. 


of soul 


100 90-100 90-100 | 0.63-2.0 | 0.20-0.2h Moderate i Low. 


100 85-95 50-65 0.63#2.0 0.16-0.18 LOW ee wenn ene Low to high. 


wenee 0.63=2.0 0.35-0.40 High shrink, High. 


low swell. 


100 90-100 90-100 0.20-0.63 |0,20-0.2h Moderate. 
100 80-90 70-80 0.63-2.0 0.20-0.24 Low to high. 
a/ 


Subject to flooding. 


43 


468-266 O- 73 - 4 


TABLE 3.--ENGINEERING 


(An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or 
this reason it is necessary to follow carefully the instructions for referring 


Soil series 
and 
map symbols 


*Alderwood: 
AgD, AkF. 
For Kitsap part 
of AKF, see 
Kitsap series. 


AgB, Agc, 


Arents, Alderwood 
material: AmB, 
AmC. 


Arents, Everett 
material: An, 

Beausite: BeC, BeD, 
BeF. 

Bellingham: Bh------ 

Briscot: Br--------- 

Buckley: Bu-------- 


Coastal beaches: 


Ch- 


Topsoil Road fill 


Suitability as source of-- Soil features adversely affecting-- 


Highway location 


Dikes and levees 


Poor: gravelly------ Fair: 2h to ho 
inches deep over 
consolidated till. 

Poor: gravelly------ Fair; 2h to ho 
inches deep over 
consolidated till. 

Poor: very gravelly- |Good----------------+- 

Poor: gravelly------ Fair: bedrock at a 
depth of 20 to 4o 
inches. 

Fair: silty clay Poor: poorly 

loam at 14 inches. drained; A-6 and 
A-7. 

Good------~-------~-- Fair: somewhat 
poorly drained; 
A-4, 

Fair: gravelly below}Poor: poorly 

a depth of 10 tol4| drained. 
inches. 
Poor: gravel or Var ilable------------- 


sand. 


See footnote at end of table. 
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Slope range is 0 to 
7O percent; water 
moves on top of 
substratum in 
winter; consoli- 
dated till at a 
depth of 24 to ko 
inches. 


Slope range is 0 to 
15 percent; water 
moves on top of 
substratum in 
winter; consoli- 
dated till ata 
depth of 24 to 4o 
inches. 


Features generally 
favorable. 


Slope range is 6 to 
75 percent; frac- 
tured sandstone 
bedrock at 20 to ho 
inches. 


Seasonal water table 
at or near surface; 
high frost-action 
potential; moderate 
shrink-swell 
potential. 


Seasonal water table 
at a depth of 1 to 
2 feet; high frost- 
action potential; 
flood hazard. 


at or near surface; 
high frost-action 
potential. 


Low compressibility; 


Low compressibility; 


Low compressibility; 


Low compressibility; 


oderate shrink-swell 


Piping hazard--------- 


Seasonal water table jFeatures generally 


pervious when com- 
pacted; piping 
hazard; consolidated 
till at a depth of 
24 to 40 inches. 


pervious when com- 
pacted; piping 
hazard; consolidated 
till at a depth of 
2h to 40 inches. 


pervious when com- 
pacted; piping 
hazard. 


pervious when com- 
pacted; piping 
hazard; sandstone 
bedrock at a depth 
of 20 to 40 inches. 


potential. 


favorable. 


Low compressibility; 


pervious when com- 
pacted; piping 
hazard. 


INTERPRETATIONS 


more kinds of soil. 


to other series that appear in the first column of this table] 


The soils in such mapping units may have different properties and limitations, and for 


Soil features adversely affecting--Continued 


Farm ponds 


Reservoir areas Embankments 


Slope range is 0 to 
70 percent; moder- 
ately rapid permea- 
bility to a depth 
of 24 to 4O inches; 
consolidated till 
at a depth of 24 to 
4O inches. 


Slope range is 0 to 
15 percent; moder- 
ately rapid permea- 
bility to a depth 
of 24 to 40 inches; 
consolidated till 
at a depth of 24 to 
4O inches. 


Rapid permeability--- 


Slope range is 6 to 
75 percent; moder- 
ately rapid permea- 
bility; fractured 
sandstone bedrock 
at 20 to 40 inches. 


Seasonal high water 
table at or near 
surface. 


Seasonal high water 
table at a depth 
of 1 to 2 feet. 


Seasonal water table 
at or near surface. 


Low compressibility; 
pervious when com- 
pacted; piping 
hazard; consoli- 
dated till at a 
depth of 24 to 4o 
inches. 


Low compressibility; 
pervious when com- 
pacted; piping 
hazard; consoli- 
dated till at a 
depth of 24 to 4o 
inches. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Low compressibility; 
pervious when com-| 
pacted; piping 
hazard; fractured 
sandstone bedrock 
at a depth of 20 
to 40 inches. 


Moderate shrink- 
swell potential. 


Piping hazard------ 


Features generally 
favorable. 


Very slow permeabil- 


Drainage 


Very slow permeabil- 
ity below a depth 
of 24 to 40 inches: 
slope range is 0 to 
7O percent; water 
moves on top of 
substratum in 
winter. 


ity below a depth 
of 24 to ho inches; 
water moves on top 
of substratum 
during winter; slope 
range is 0 to 15 
percent. 


Slow permeability; 


geasonal water 
table at or near 
the surface. 


Seasonal water table 
at a depth of 1 to 
2 feet; unstable 
ditch banks; flood 
hazard. 


Seasonal water table 
at or near surface; 
slowly permeable; 
outlet problem in 
some areas. 


Irrigation 


capacity; consoli- 
dated till ata 
depth of 24 to 40 
inches; slope 
range is 0 to 70 
percent. 


Grassed waterways 


Low available water {Slope range is O to 70 


percent; low avail- 
able water capacity; 
slight to very 
severe erosion 
hazard. 


Low available water |Slope range is 0 to 15 


capacity; consoli- 
dated till at a 
depth of 24 to 4O 
inches; slope 
range is 0 to 15 
percent. 


Low available water 
capacity. 


Low available water 
capacity; slope 
range is 6 to 75 
percent. 


Poorly drained------ 


Somewhat poorly 
drained; flood 
hazard. 


Poorly drained----- 


percent; low avail- 
able water capacity; 
slight to severe 
erosion hazard. 


Low available water 


capacity. 


Slope range is 6 to 


75 percent; low 
available water 
capacity; moderate 
to very severe 
erosion hazard. 


Poorly drained. 


Somewhat poorly 
drained; flood 
hazard. 


Poorly drained. 


Q/). 
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Suitability as source of-- 
Soil series 


and. 
map symbols 


Earlmont: a-------- 

Edgewick: Ed-------- 

*Everett: EvB, Eve, 
EvD, Ewe. 


For Alderwood 
part of EwC, see 
Alderwood series, 


Indianola: Ina, Inc, 
InD. 

Kitsap: KpB, Kpc, 
Kpp. 

Klaus: KsC---------- 


Mixed alluvial land: 
Ma. 


Neilton: NeC+------- 


TABLE 3.--ENGINEERING 


Soil features adversely affecting-- 


Topsoil 


Good to a depth of 
about 34 inches. 


Poor below: grav- 
elly sand. 
Poor: gravelly and 


very gravelly. 


Poor: 


Good to a depth of 
about 24 inches. 


Poor: very gravelly 
loamy sand. 


Too variable to 
rate. 


Poort very gravelly- 


See footnote at end of table. 
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Read fill 


Highway location 


Dikes and levees 


Poor: 
somewhat poorly 
drained. 


A-7 material; 


Fair to a depth of 
about 34 inches, 
A-ly good at a 
depth below 34 
inches, A~1. 


Poor: A-6 material- 


Good----~----~+------- 


Too variable to 
rate. 


Seasonal high water 
table at a depth 
of 2 to 3 feet; 
high frost-action 
potential; peat 
and muck below a 
depth of 40 inches 
moderate shrink- 
swell potential. 


Flood hazard--~----- 


Slope range is 0 to 
30 percent. 


Slope range is 0 to 
30 percent. 


Slope range is 2 to 
70 percents; water 
moves on top of 
substratum in 
winter; moderate 
shrink~swell 
potential; slip- 
page potential on 
steeper slopes; 
high frost-action 
potential. 


Slope range is 6 to 
15 percent. 


Flood hazard; other 
features are too 
variable to rate. 


Slope range is 2 to 
15 percent. 


Moderate shrink-swell 
potential; piping 
hazard; organic 
layer at a depth 
below 4O inches. 


3 


Low compressibility; 
pervious when com- 
pacted; piping 
hazard. 


Low. compressibility; 
pervious when com- 
pacted; piping 
hazard. 


Low compressibility; 
pervious when com- 
pacted; piping 
hazard. 


Moderate shrink-swell 
potential. 


Low compressibility; 
pervious when com- 
pacted; piping 
hazard. 


Features too variable 
to rate. 


Low compressibility; 
pervious when com- 
pacted; piping 
hazard. 


Very rapid permeabil 


Features too vari- 


INTERPRETATIONS--Continued 


Reservoir areas 


Soil features adversely affecting--Continued 


Farm ponds 


Embankment s 


Drainage 


Irrigation 


Seasonal high water 


table at a depth 

of 3 feet; organic 
layer below a depth 
of 4O inches. 


ity at a depth 
pelow 32 to oO 
inches. 


Slope range is 0 to 
30 percent; rapid 
permeability. 


Slope range is 0 to 
30 percent; rapid 
permeability. 


Slope range is 2 to 
70 percent; water 
moves on top of 
substratum in 
winter. 


Slope range is 6 to 
15 percent; rapid 
to very rapid 
permeability. 


able to rate. 


Slope range is 2 to 
15 percent; very 

rapid permeabil- 

ity. 


Moderate shrink-swel 
potential; piping 
hazard; organic 
layer at a depth 
below 40 inches. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Moderate shrink-swel 
potential. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Features too vari- 
able to rate. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Seasonal water 


Flood hazard-------- 


table at a depth 
of 2 te 35 feet: 
flood hazard. 


Very slow permeabil- 


ity at a depth of 
apout 24 inches; 
water moves on top 
of substratum in 
winter; slope range 
is 2 to 70 percent. 


Flood hazard; vari- 


able permeability 
and depth to water 
table. 


Somewhat poorly 
drained. 


Flood hazard------- 


Low available water 
capacity; slope 
range is 0 to 30 
percent. 


Moderate available 
water capacity; 
slope range is 0 
to 30 percent. 


Grassed waterways 


Somewhat poorly 
drained. 


Flood hazard. 


Slope range is 0 to 30 
percent; low avail- 
able water capacity; 
slight to severe 
erosion hazard, 


Slope range is 0 to 30 
percent; moderate 
available water 
eapacity; slight to 
severe erosion 
hazard. 


Very slow permeabil-| Slope range is 2 to 70 


ity at a depth of 
about 24 inches; 
slope range is 2 
to 70 percent. 


Low available water 
capacity; slope 
range is 6 to 15 
percent. 


Flood hazard------- 


Low available water 
capacity; slope 
range is 2 to 15 
percent. 


percent; slight to 
severe erosion 
hazard. 


Slope range is 6 to 15 
percent; low avail- 
able water capacity. 


Flood hazard. 


Slope range is 2 to 15 
percent; low avail- 
able water capacity; 
slight to moderate 
erosion hazard. 
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TABLE 3.--ENGINEERING 


Soil series 


Suitability as source of-- 


Highway Location 


Soil features adversely affecting-- 


Dikes and levees 


High frost-action 
potential; flood 
hazard; seasonal 
high water table 
at a depth of 3 to 


High frost-action 
potentials; flood 
hazard; seasonal 
high water table 
at a depth of 3 to 


Flood hazard in 
places; seasonal 
high water table 


Seasonal high water 
table at or near 
surface; organic 


High frost-action 
potential; subject 
to flooding; 
seasonal high 
water table at a 


2 


depth of 1 to 


Slope range is 0 to 


andesite bedrock 
at a depth of 20 
to 4O inches. 


Flood hazard; sea- 
sonal high water 
table at a depth 
of 2 to } feet in 


and F 
map symbols Topsoil. 
Newberg: Ng-------- Good---------------- Fair: A-4 material- 
4 feet. 
Nooksack: Nk------- Good----~-~--------- Fair: A-4 material- 
h feet. 
Norma: No---------- Good---------------- Poor: poorly 
drained. 
at or near 
surface. 
Oreas: Or---------- Poor: sphagnum Not suitable: 
peat. sphagnum peat. 
soil, 
Oridia: Os--------- Good----~----------- Poor: somewhat 
poorly drained; 
A-6 or A-7 
material. 
feet. 
Ovall: OvC, OvD, Poor: gravelly----- Fair: A-4; bedrock 
OvF. at a depth of 20 75 percent; 
to 4O inches. 
Pilchuck: Pe, Pk--- |Poor: loamy fine Good-------------+--+ 
sand. 
places. 
See footnote at end of table. 
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——— 


Piping hazard-------- 


Piping hazard-------- 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Organic soil--------- 


Piping hazard-------- 


Piping hazard--------- 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


INTERPRETAT IONS--Continued 


Soil features adversely affecting--Continued 


Farm ponds 


Reservoir areas 


Seasonal high water 
table at a depth 
of 3 to 4 feet; 
flood hazard. 


Seasonal high water 
table at a depth 
of 3 to 4 feet; 
flood hazard. 


Seasonal high water 
table at or near 
surface; flood 
hazard in places; 
moderately rapid 
permeability. 


Seasonal high water 
table at or near 
surface; organic 
soil. 


Seasonal high water 
table at a depth 
of 1 to 2 feet; 
subject to flood- 
ing in places. 


Slope range is O to 
75 percent; 
andesite bedrock 
at a depth of 20 
to 40 inches. 


Seasonal high water 
table at a depth 
of 2 to 4 feet in 
places; flood 
hazard; rapid 
permeability. 


Embankment s 


Drainage 


Irrigation 


Grassed waterways 


Piping hazard------- 


Piping hazard---~--- 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Organic soil-------- 


Piping hazard------- 


Piping hazard; 
andesite bedrock 
at a depth of 20 
to 4O inches. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Flood hazard; 
seasonal high 
water table at a 
depth of 3 to 4 
feet. 


Flood hazard; 
seasonal high 
water table at a 
depth of 3 to 4 
feet. 


Flood hazard in 
places; seasonal 
high water table 


at or near surface; 


drainage outlet is 
a problem in some 
areas; unstable 
ditch banks. 


Seasonal high water 
table at or near 
surface; drainage 
outlet is a prob- 
lem in some areas; 
close control of 
water table 
necessary to con- 
trol subsidence. 


Seasonal high water 
table at a depth 
of 1 to 2 feet; 
subject to flood- 
ing in places; 
unstable ditch 
banks. 


Seasonal high water 
table at a depth 
of 2 to 4 feet in 
places; flocd 
hazard. 


Flood hazard-------- 


Flood hazard-------- 


Flood hazard in 
places; poorly 
drained. 


Very poorly drained; 
organic soil. 


Flood hazard; some- 
what poorly 
drained. 


Slope range is 0 to 
75 percent; 
andesite bedrock 
at a depth of 20 
to 4O inches. 


Moderate available 
water capacity; 
flood hazard. 


Flood hazard. 


Flood hazard. 


Flood hazard in 
places; poorly 
drained. 


Very poorly drained; 
organic soil. 


Flood hazard; some- 
what poorly 
drained. 


Slope range is 0 to 
7> percent; slight 
to very severe 
erosion hazard. 


Moderate available 
water capacity; 
flood hazard. 
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Soil series 
and. 
map symbols 


Puyallup: 


* Ragnar: Rac, Rad, 
Rdc, Rak. 
For Indianola 
part of RdC and 
RdE, see Indian- 
ola series. 


Renton: Re---~+----- 
Riverwash: Rh------ 
Salal: Sa---------- 
Sammamish: Sh------ 


Topsoil 


silty clay 


Fair: 
‘Loam. 


Good to a depth of 
about 34 inches. 
Poor below: sand. 


Good to a depth of 
about 27 inches. 

Poor below: loamy 
sand. 


Good to a depth of 
about 16 inches. 
Poor below: sand. 


Too variable to rate- 


Road fill 


Poor: poorly 
drained; A-7 
material, 


Fair to good-------- 


Fair to good: A-2 
and A-4 material. 


Fair: somewhat 
poorly drained. 


Fair: 


Fair: A-4 material; 
somewhat poorly 
drained. 


See footnote at end of table. 
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TABLE 3.--ENGINEERING 


Suitability as source of-- Soil features adversely affecting-- 


Highway location 


Dikes and levees 


Seasonal high water 
table at or near 
surface; moderate 
shrink-swell 
potential; flood 
hazard. 


Seasonal high water 
table at a depth 
of 4 to 5 feet; 
flood hazard in 
places. 


Slope range is 6 to 
25 percent. 


Seasonal high water 
table at a depth 
of 1 to 2 feet; 
flood hazard in 
places. 


Seasonal high water 
table at or near 
surface; flood 
hazard. 


A-4 material--| Seasonal high water 


table at a depth of 
3 to 4 feet; high 
frost-action 
potential; flood 
hazard in places. 


High frost-action 


potential; flood 
hazard; seasonal 
high water table at 
a depth of 1 to 2 
feet. 


Moderate shrink-swell 
potential; piping 
hazard. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Piping hazard------~-- 


Piping hazard-------- 


INTERPRETATIONS--Continued 


Soil features adversely affecting--Continued 


Farm ponds 


Reservoir areas 


Seasonal high water 
table at or near 
surface; flood 
hazard. 


Seasonal high water 
table at a depth 
of 4 to 5 feet; 
subject to flood- 
ing in places3; 


rapid permeability 


below a depth of 
about 34 inches. 


Slope range is 6 to 
25 percent; moder- 


ately rapid and 


rapid permeability. 


Seasonal high water 


table at a depth 
of 1 to 2 feet; 
flood hazard in 


Embankments 


Drainage 


Moderate shrink- 
swell potential; 
piping hazard. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


Low canpressibility; 
pervious when 
compacted; piping 
hazard. 


Low compressibility; 
pervious when 
compacted; piping 
hazard. 


places; very 

rapid permeability 
velow a depth of 
about 16 inches. 


(L/)---------------- Low compressibility; 
pervious when 
compacted; piping 
hazard. 

Seasonal high water Piping hazard------- 


table at a depth 
of 3 to 4 feet; 

flood hazard in 

places. 


Seasonal high water Piping hazard-----~-- 
table at a depth 
of 1 to 2 feet; 


flood hazard. 


Seasonal high water 
table at or near 
surface; flood 
hazard; slow per- 
meability; drain- 
age outlet is a 
problem in places. 


Seasonal high water 
table at a depth 
of 4 to 5 feet; 
flood hazard in 
places. 


Seasonal high water 
table at a depth of| 
1 to 2 feet; flood 
hazard in places; 
unstable ditch- 
banks. 


17 eerie pecans 


Seasonal high water 
table at a depth 
of 1 te 2 feet; 
flood hazard; 
moderately slow 
permeability. 


Poorly drained; 


Irrigation 


slow 
permeability; 
flood hazard. 


Flood hazard in 


places. 


Slope range is 6 to 


25 percent. 


Flood hazard in 


places; somewhat 
poorly drained. 


Geceecee ae 


Flood hazard in 
places. 


Flood hazard; some- 
what poorly 
drained. 


Grassed waterways 


Poorly drained; flood 
hazard. 


Flood hazard in 
places. 


Slope range is 6 to 
25 percent; moderate 
to severe erosion 
hazard. 


Somewhat poorly 
drained; flood 
hazard in places. 


Q/). 


Flood hazard in 
places. 


Flood hazard; some- 
what poorly 
drained. 
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TABLE 3.--ENGINEERING 


Soil features adversely affecting-- 


Suitability as source of-- 
Soil series 


and 
map symbols 


Seattle: 


Shalear: Sm--------- 


Snohomish: So------- 


Snohomish, thick 
surface variant: 
sr. 


Sultan: Su---------- 


~ 


Poor: mucky peat--~ 
Poor: muck--------- 
Good----+------------ 


Good to a depth of 
about 17 inches. 

Poor below: mucky 
peat and loamy 
fine sand. 


Good to a depth of 
about 29 inches. 
Poor below: muck. 


Fair: silty clay 
loam below a depth 
of 6 to 10 inches. 


See footnote at end of table. 
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Fair to poor: 


Not suitable: 
mucky peat. 


Not suitable: muck- 


Fair: A-l material- 

Poor: muck at a 
depth below 13 to 
36 inches. 

Poor: muck at a 
depth below 20 to 
40 inches. 


A-4 
and A-6 material. 


Highway Location 


Dikes and levees 


Seasonal high water 
table at or near 
surface; organic 
soil. 


Seasonal water table 
at or near surface 
organic soil. 


High frost-action 
potential; flood 
hazard; seasonal 
high water table 
at a depth of 2 
to 4 feet. 


High frost-action 
potentials flood 
hazard; seasonal 
high water table 
at a depth of 0 to 
i foot; organic 
layers in profile. 


High frost-action 
potential; flood 
hazard; seasonal 
high water table 
at a depth of 2 to 
3 feet; organic 
layers in profile; 
moderate shrink- 
swell potential. 


High frost-action 
potential; flood 
hazard; seasonal 
high water table 
at a depth of 2 
to 3 feet; moder- 
ate shrink-swell 
potential. 


Organic soil--------- 


Organic soil--------- 


Piping hazard-------- 


Piping hazard; 
organic layers. 


Piping hazard; 
organic layers, 


Moderate shrink-swell 
potential. 


INTERPRETATIONS--~Continued 


Reservoir areas 


Soil features adversely affecting--Continued 


Embankments 


Seasonal high water 
table at or near 
surface; organic 
soil. 


Seasonal high water 
table at or near 

surface; organic 

soil. 


Seasonal high water 
table at a depth 
of 2 to 4 feet. 


Seasonal high water 
table at a depth 
of O to 1 foot; 
flood hazard; 
organic layers in 
profile. 


Seasonal high water 
table at a depth 
of 2 to 3 feet; 
flood hazards; 
organic layers in 
profile. 


Seasonal high water 
table at a depth 
of 2 to 3 feet; 
flood hazard. 


Organic soil 


Organic soil 


Piping hazard: 


Piping hazard; 


organic layers. 


Piping hazard3$ 
organic layers. 


Moderate shrink- 
swell potential. 


Drainage 


Seasonal high water 
table at or near 
surface; drainage 
outlet is a prob- 
lem in some areas; 
close control of 
water table 
necessary to con- 

trol subsidence. 


Seasonal high water 
table at or near 
surface; drainage 
outlet problem in 
some areas; close 
control of water 
table necessary 
to control 
subsidence. 


Seasonal high water 
table at a depth 
of 2 to 4 feet; 
flood hazard; 
unstable ditch 
banks. 


Seasonal high water 
table at a depth 
of O to 1 foots 
flood hazard; 
unstable ditch 

' panks; organic 

layers in profile. 


Seasonal high water 
table at a depth 
of 2 to 3 feet; 
flood hazard; 
unstable ditch 
panks; organic 
layers. 


Seasonal high water 
table at a depth 
of 2 to 3 feet; 
flood hazard. 


Very poorly drained 


Irrigation 


organic soil. 


Very poorly drained 
organic soil. 


Flood hazard-------- 


Flood hazard; poorly 
drained. 


Flood hazard; some- 
what poorly 
drained. 


Flood hazard; moder- 
ately well drain- 
ed. 


Grassed waterways 


Very poorly drained 


organic soil. 


Very poorly drained 
organic soil. 


Flood hazard. 


Flood hazard; 
drained. 


poorly 


Flood hazard. 


Flood hazard. 
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TABLE 3.--ENGINEERING 


Suitability as source of-- Soil features adversely affecting-- 


Soil series 
and 


Hee: euboue Topsoil Road fill Highway location Dikes and levees 
Tukwila; Tu--------- Poor: muck-----~---- Not suitable: Seasonal high water | Organic soil----~---- 
muck. table at or near 
surface; organic 
soil. 
Urban land: Ur------ Too variable to Too variable to Features too vari- Features too variable 
rate, rate, able to rate. to rate. 
Woodinville: Wo----- Fair: silty clay Fair to poor: A-4 Water table at or Moderate shrink-swell 
Loan. and A-6 material, near surface; flood} potential. 


hazard in places; 
moderate shrink- 
swell potential; 
organic layers in 
profile. 


1/ 


~ Practice not needed or not applicable, 
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INTERPRETATIONS--Continued 


Soil features adversely affecting--Continued 


Farm ponds 


Drainage Irrigation Grassed waterways 
Reservoir areas Embankment s 


Seasonal high water | Organic soil------- Seasonal high water | Very poorly drained; | Very poorly drained; 
table at or near table at or near organic soil. organic soil. 
surface; organic surface; drainage 
soil. outlet problem is 


in some areas; 
close control of 
water table 
necessary to 
control subsidence, 


Features too vari- | Features too vari- (L/)------------- w-- | (1/)-------------- --{ (1/). 
able to rate. able to rate. 

Water table at or Moderate shrink-swel]l Water table at or Poorly drained; Poorly drained; flood 
near surface; potential. near surface; flood hazard in hazard in places. 
flood hazard in flood hazard in places. 
places; organic places; organic 
layers in profile layers in profile. 
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or other structure. They are affected by such 
features as slope, erosion, available water capacity, 
flooding, texture and depth of soil, amount of grav- 
el, ease of growing needed plants, natural soil 
drainage, and potential for siltation of channels. 


Town and Country Planning 


The King County Area, traditionally a lumbering 
and farming area, experienced a rapid population 
growth in the years following World War II. Suburban 
areas spread rapidly throughout the western part of 
the Area. One result of this growth has been an 
increasing demand for information about soil cond1- 
tions that affect nonfarm uses; for example, informa- 
tion about the limitations of soils for disposal of 
sewage effluent from septic tank systems, and infor- 
mation about the limitations of soils for use in 
building foundations, shallow excavations, and sewage 
lagoons. 

Table 4 shows the limitations of each soil in the 
survey area for specific nonfarm uses. Limitations 
are rated as none to slight, moderate, or severe. If 
a soil has more than one limiting quality, it is 
given the rating of the most severe. A rating of 
severe for a particular use does not mean that the 
soil cannot be used for the stated purpose. For 
example, a soil that 1s severely limited for use in 
building foundations because it has a highly com- 
pressible subsoil can still be used if the founda- 
tion can be modified at a cost the developer is 
willing to accept. 

The following paragraphs explain what properties 
limit the suitability of a soil for each of the uses 
specified in table 4. 

Foundations for low buildings.--Ratings are for 
undisturbed soils that are evaluated for single 
family dwellings and other structures having similar 
foundation requirements. Buildings of more than 
three stories and other buildings having foundation 
loads in excess of those equal to three story build- 
ings are excluded. Drainage, seasonal wetness, 
susceptibility to flooding, slope, shrink-swell po- 
tential and depth to bedrock are the properties 
considered. Location and accessibility, factors that 
can be important in selecting a Site, are not con- 
sidered. Ratings are based on the characteristics 
of undisturbed soil to a depth of 5 feet. The de- 
grees of limitation are defined as follows: 

None to slight. For buildings with basements, 
this rating indicates that the so1l has all of 
the following features. Natural drainage is 
good, somewhat excessive, or excessive. Seasonal 
high water table is below a depth of 60 inches. 
There is no flood hazard. Slopes are less than 8 
percent. Shrink-swell potential is low. Depth to 
bedrock is more than 60 inches. 

For buildings without basements, a rating of 
none to slight indicates that the soil has all of 
the following features. Natural drainage is moder- 
ately good, good, somewhat excessive, or exces- 
sive. Seasonal high water table is below a depth 
of 30 inches. There is no flood hazard. Slopes are 
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less than 8 percent. Shrink-swell potential is 
low. Depth to bedrock is more than 40 inches. 
Moderate. For buildings with basements, this 
rating indicates that the soil has one or more of 
the following features. Natural drainage is mod- 
erately good. Seasonal high water table is at a 
depth of 30 to 60 inches. There is no flood haz- 


ard. Slopes are 8 to 15 percent. Shrink-swell 
potential is moderate. Depth to bedrock is 40 to 
60 inches. 


For buildings without basements, a rating of 
moderate indicates that the soil has one or more 
of the following features. Natural drainage is 
somewhat poor or moderately good. Seasonal high 
water table is at a depth of 20 to 30 inches, 
There is no flood hazard. Slopes are 8 to 15 per- 
cent. Shrink-swell potential is moderate. Depth 
to bedrock is 20 to 40 inches. 

Severe. For buildings with basements, this 
rating indicates that the soil has one or more of 
the following features. Natural drainage is very 
poor, poor, or somewhat poor. Seasonal high water 
table is within a depth of 30 inches. Flooding 
is occasional to frequent. Slopes are 15 percent 
or more. Shrink-swell potential is high. Depth 
to bedrock is less than 40 inches. 

For buildings without basements, a rating of 
severe indicates that the soil has one or more of 
the following features. Natural drainage is very 
poor or poor. Seasonal high water table is with- 
in a depth of 20 inches. Flooding is occasional 
to frequent. Slopes are 15 percent or more. 
Shrink-swell potential is high. Depth to bedrock 
is less than 20 inches. 

Shallow excavations.--The ratings for excavations 
apply to soil uses that require excavating or trench- 
ing to a depth of 6 feet or less. Such uses include 
underground utility lines, pipelines, sewers, 
cables, basements, and open ditches. The ratings 
are based on soil properties, such as depth to bed- 
rock. Shrink-swell potential and corrosivity are 
not considered even though they must be assessed 
when evaluating a site for the installation of a 
buried pipeline. The degrees of limitation for 
shallow excavations are defined as follows: 

None to slight. This rating indicates that the 
soil has all of the following features. Natural 
drainage is excessive, somewhat excessive, or 
good. Seasonal high water table is below a depth 
of 60 inches. There is no flooding. Slopes are 
less than 8 percent. Material within the depth to 
be excavated is fine sandy loam, sandy loam, 
loam, silt loam, or sandy clay loam. Depth to 
bedrock is 60 inches or more. 

Moderate. This rating indicates that the soil 
has one or more of the following features. Natural 
drainage is moderately good. Depth to the seasonal 
high water table is 30 to 60 inches. Flooding is 
rare. Slopes are 8 to 15 percent. Material within 
the depth to be excavated is silt, clay loam, or 
sandy clay, and all gravelly soils. Depth to bed- 
rock is 40 to 60 inches. 

Severe. This rating indicates that the soil 
has one or more of the following features. Natural 


TABLE 4.-~DEGREE OF LIMITATIONS FOR TOWN AND COUNTRY PLANNING 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or 


more kinds of soil. 


The soils in such mapping units may have different properties and limitations, and for 


this reason it is necessary to follow carefully the instructions for referring to other series that appear 
in the first column of this tablel 
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Soil series and map Foundations for Shallow Septic tank 
symbols low buildings excavations filter fields Sewage lagoons 
“Alderwood: 
AgB------------------- Moderate: seasonal | Severe: seasonal |Severe: very slow Moderate: slope. 
high water table. high water table.}| permeability in 
substratum. 
AgC-------~----------~ Moderate: seasonal Severe: seasonal Severe: very slow Severe: slope. 
high water table; high water table. permeability in 
slope. substratum. 
AgD-----~------------- Severe: slope; Severe: slope---- /Severe: very slow Severe: slope. 
moderate slip- permeability in 
page potential. substratum. 
AkPosees See sesuensnces Severe: slope; Severe: slope---- |Severe: slope------ Severe: slope. 
For Kitsap part, see moderate and 
KpD. severe slippage 
potential. 
Arents, Alderwood 
material: 
Aile-ecscensscsauenene Moderate: seasonal | Severe: seasonal Severe: very slow Moderate: slope. 
high water table. high water permeability in 
table. substratum. 
AmC- ------------------ Moderate: seasonal | Severe: seasonal |Severe: very slow Severe: slope. 
high water table. high water permeability in 
table. substratum. 
Arents, Everett 
material: An. None to slight----- Severe: very None to slight: Severe: GW or GP 
gravelly. possible soil; rapid 
pollution hazard. permeability. 
Beausite: 
BeC~------------~----- Severe for build- Severe: bedrock Severe: bedrock at Severe: slope. 
ings with at a depth of a depth of 20 to 
basements. 20 to 40 inches. 40 inches. 
Moderate for build- 
ings without 
basements; bed- 
rock at a depth 
of 20 to 40 
inches. 
BeD-----~-~---------- Severe: slope; Severe: slope; Severe: slope; Severe: slope. 
bedrock at a bedrock at a bedrock at a depth 
depth of 20 to depth of 20 to of 20 to 40 inches. 
40 inches. 40 inches. 
BeF-~2=--5--45e4554=5 Severe: slope; Severe: slope; Severe: slope; Severe: slope. 


Bellingham: Bh-----~--- 


bedrock at a 
depth of 20 to 
40 inches. 


Severe: seasonal 
high water table; 
moderate shrink- 
swell potential. 


bedrock at a 
depth of 20 to 
40 inches. 


Severe: seasonal 
high water table. 


bedrock at a depth 


of 20 to 40 inches. 


Severe: slow perme- 
ability; seasonal 
high water table. 


None to slight. 
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TABLE 4.--DEGREE OF LIMITATIONS FOR TOWN AND COUNTRY PLANNING--Continued 


Soil series and map 


symbols 
Briscot: Br------------- 
Buckley: Bu------------- 


Coastal beaches: 


Earlmont: Ea------------ 

Edgewick: Ed------------ 

*Everett : 
EvB-------------------- 
EvC, EwC-----~--------- 


For Alderwood part of 
EwC, see AgC. 


EV De-<-26 een ene aiaaniee 


Indianola: 
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Septic tank 
filter fields 


Foundations for Shallow 
low buildings excavations 
seasonal Severe: seasonal 


Severe: 
high water table; 
flood hazard. 


Severe: seasonal 
high water table. 


Severe: tidal 
flooding. 
Severe: seasonal 


high water table; 

flood hazard; low 

shear strength. 
Severe: flood 
hazard. 


None to slight---- 


Slight and moderate: 
moderate if slope 
is more than 8 
percent. 


Severe: slope---- 


None to slight---- 


Slight and moderate: 
moderate if slope 
is more than 8 
percent. 


Severe: slope; 
slippage. 


Moderate: seasonal 
high water table; 
low shear 
strength. 

Severe’ seasonal 
high water table; 
low shear strength; 
moderate slippage 
potential. 

Severe: seasonal 
high water table; 
low shear strength; 
severe slippage 
potential, 


| Severe: 


high water table. 


Severe: seasonal 
high water table. 


Severe: tidal 
flooding. 
Severe: seasonal 


high water table. 


Severe: flood 
hazard. 
Severe: very 
gravelly. 
Severe: very 
gravelly. 
Severe: slope; 


very gravelly. 


Severe: coarse 
texture, 


coarse 
texture. 


Severe: slope; 
coarse texture. 


Moderate: seasonal 
high water table; 
moderately well 
drained. 

Moderate: slope; 
seasonal high 
water table. 


Severe: slope; 
seasonal high 
water table. 


Severe: flood hazard; 
seasonal high water 
table. 


Severe: slow perme- 
ability; seasonal 
high water table. 


Severe: tidal 
flooding. 
Severe: flood 


hazard; seasonal 
high water table. 


Severe: flood 


hazard. 


None to slight: 
possible 
pollution hazard. 

Slight and moderate: 
moderate if slope 
is more than 8 
percent; possible 
pollution hazard. 

Severe: slope; 
possible pollution 
hazard. 


None to slight: 
possible pollution 
hazard. 

Slight and moderate: 
moderate if slope 
is more than 8 
percent; possible 
pollution hazard. 


Severe: slope-------- 
Severe: very slow 
permeability. 
Severe: very slow 
permeability. 
Severe: slope; very 


slow permeability. 


Sewage lagoons 


Severe: flood 
hazard. 
Severe: OL soil; 


organic matter. 


Severe: tidal 
flooding. 
Severe: flood 

hazard. 


Severe: flood 
hazard; rapid 
permeability in 
substratum. 


Severe: GM soil; 
rapid perme- 
ability. 

Severe: GM soils; 
slope; rapid 
permeability. 


Severe: GM soil; 
slope; rapid 
permeability. 


Severe: SP-SM 
soil; rapid 
permeability. 

Severe: SP-SM 
soil; rapid 
permeability. 


Severe: slope; 
rapid perme- 
ability. 


Moderate: slope. 


Severe: slope. 


Severe: slope. 


TABLE 4.--DEGREE OF LIMITATIONS FOR TOWN AND COUNTRY PLANNING--Continued 


Soil series and map 
symbols 


Foundations for 
low buildings 


Klaus: KeCQ--<--s-eccss<u 


Mixed alluvial 


land: Ma---~--~------- 
Neilton; NeC---~-.-----~- 
Newberg: Ng------~------ 
Nooksack: Nk-------....- 
Norma: No---~------------ 


Slight and moderate: 
moderate if slope 
is more than 8 
percent. 


Severe: seasonal 
high water table; 
flood hazard; 
variable textures. 


Slight and moderate: 
moderate if slope 
is more than 8 
percent. 


Severe: seasonal 
high water table; 
flood hazard; 


low shear strength. 


Severe: flood 
hazard; low shear 
strength. 


Severe: seasonal 
high water table; 
flood hazard; low 
shear strength. 


Severe: organic 
soil. 
Severe: seasonal 


high water table; 
flood hazard; low 
shear strength. 


Severe for build- 
ings with 
basements. 

Moderate for 
buildings with- 
out basements. 

Severe: slope; 
bedrock at a 
depth of 20 to 
40 inches. 

Severe: slope---- 


Shallow Septic tank 
excavations filter fields Sewage lagoons 
Severe: very Slight and moderate: Severe: slope; 
gravelly. moderate if slope rapid to very 
is more than 8 rapid perme- 
percent; possible ability. 
pollution hazard. 
Severe: flood Severe: flood Severe: flood 
hazard, hazard. hazard; rapid 
permeability. 
Severe: very Slight and moderate: | Severe: slope; 
gravelly. moderate if slope very rapid 
is more than 8 permeability. 
percent; possible 
pollution hazard. 

Moderate: flood Severe: flood Severe: ML soil; 
hazard, hazard; seasonal flood hazard. 
high water table. 

Severe: flood Severe: flood Severe: ML soil; 
hazard. hazard. flood hazard. 

Severe: seasonal | Severe: flood Severe: moderately 


high water table; 
flood hazard. 


hazard; seasonal 
high water table. 


rapid perme-~ 
ability; flood 
hazard. 


Severe: seasonal | Severe: seasonal Severe: organic 
high water table; high water table; soil. 
organic soil. organic soil. 
Severe: seasonal | Severe: flood Severe: flood 
high water table.| hazard; seasonal hazard, 
high water table. 
Severe: bedrock Severe: bedrock at Severe: slope; 


bedrock at a 
depth of 20 to 
40 inches. 


at a depth of 20 
to 40 inches. 


a depth of 20 to 
40 inches; slope. 


Severe: bedrock 
at a depth of 
20 to 40 inches. 


Severe: slope; 
bedrock at a 
depth of 20 to 
40 inches. 

Severe: slope------ 


Severe: slope; 
bedrock at a 
depth of 20 to 
40 inches. 
Severe: slope; Severe: slope. 
bedrock at a 
depth of 20 to 
40 inches. 
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TABLE 4,--DEGREE OF LIMITATIONS FOR TOWN AND COUNTRY PLANNING--Continued 


Soil series and map 


Foundations for 


Shallow 


Septic tank 
filter fields 


Sewage lagoons 


symbols low buildings excavations 
Pilchuck: 
P@seeetueecnsteecuases Severe: flood Severe: flood 
hazard, hazard; coarse 
texture. 
Pkeeeea sided seat Severe: flood Severe: flood 
hazard. hazard; coarse- 
textured subsoil. 

Puget: Pu--------------- Severe: seasonal Severe: seasonal 
high water table; high water table, 
moderate shrink- 
swell potential; 
flood hazard; low 
shear strength. 

Puyallup: Py------------ Severe: flood Severe: flood 
hazard, hazard. 

*Ragnar: 
RaC, RdC--------------- Slight and moderate: | Severe: slope; 
For Indianola part of moderate if slope coarse-textured 
RdC, see Inc. is more than 8 subsoil. 
percent, 
RaD, RdE--------------- Severe: slope---- Severe: slope; 
For Indianola part of coarse-textured 
RdE, see InD. subsoil. 

Renton: Re-----~---~----- Severe: flood Severe: seasonal 
hazard; seasonal high water table. 
high water table. 

Riverwash: Rh-~--------- Severe: seasonal Severe: flood 
high water table; hazard; very 
flood hazard. gravelly. 

Salal: Sa--------------- Severe: flood Moderate: seasonal 
hazard; low shear high water table. 
strength. 

Sammamish: Sh----------- Severe: seasonal Severe: seasonal 
high water table; high water table; 
flood hazard; low flood hazard. 
shear strength; 
compressible, 

Seattle: Sk~------------ Severe: seasonal Severe: seasonal 
high water table; high water table; 
organic soil. organic soil. 

Shalcar: Sm-----+-------- Severe: seasonal Severe: seasonal 
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high water table; 
organic soil. 


high water table; 
organic soil. 


Severe: flood 


hazard. 


Severe: flood 


hazard. 


Severe: slow 
permeability; 
flood hazard; 
seasonal high water 
table. 


Severe: flood 


hazard. 


Slight and moderate: 
moderate if slope 
is more than 8 
percent; possible 
pollution hazard. 

Severe: slope; 
possible pollution 
hazard, 


Severe: flood 
hazard; seasonal 
high water table. 

Severe: flood 

hazard, 


Moderate: flood 


hazard. 


Severe: flood 
hazard; seasonal 
high water table. 


Severe: seasonal 
high water table; 
organic soil. 


Severe: seasonal 
high water table; 
organic soil. 


Severe: flood 
hazard; rapid 
permeability; 
SM soil. 

Severe: flood 
hazard; rapid 
permeability; 
SM soil. 

Severe: flood 

hazard. 


Severe: SP or SP- 
SM soil; rapid 
permeability; 
flood hazard. 


Severe: slope. 

Severe: slope. 

Severe: flood 
hazard. 

Severe: flood 
hazard; rapid 
permeability. 

Severe: OL soil; 


flood hazard. 


Severe: flood 
hazard; seasonal 
high water table, 


Severe: organic 
soil. 

Severe: organic 
soil. 


TABLE 4.--DEGREE OF LIMITATIONS FOR TOWN AND COUNTRY PLANNING--Continued 


Soil series and map Foundations for Shallow 
symbols low buildings excavations 
Si Sn---~-------------- Severe: flood Moderate: seasonal 
hazard; low shear high water table. 
strength. 
Snohomish: So----------- Severe: flood Severe: seasonal 


hazard; low shear 
strength; organic 
material below a 

depth of 13 to 

36 inches. 


Severe: flood 
hazard; low shear 
strength; organic 
material below a 
depth of 20 to 
40 inches, 


Snohomish variant: Sr--- 


Severe: flood 
hazard; low shear 
strength; moderate 
shrink-swell 
potential. 

Tukwila: Severe: 
soils. 


organic 


Urban land: Variable. ---424...- 


Woodinville: Severe: seasonal 
high water table; 
flood hazard; low 
shear strength; 
moderate shrink- 
swell potential; 
organic lenses. 


high water table; 
organic material 
below a depth of 
13 to 36 inches. 


Severe: seasonal 
high water table; 
organic material 
below a depth of 
20 to 40 inches. 


Severe: flood 
hazard. 
Severe. seasonal 


high water table; 
organic soil. 


Variable----------- 


Severe: seasonal 
high water table. 


Septic tank 
filter fields 


Moderate: flood 
hazard; seasonal 
high water table. 


Severe: flood 
hazard; seasonal 
high water table; 
organic layers. 


Severe: seasonal 
high water table; 
organic layers; 
flood hazard. 


Severe: seasonal 
high water table; 
flood hazard. 


Severe: seasonal 
high water table; 
organic soil. 


Variable--------~----- 
Severe: seasonal 


high water table; 
flood hazard. 


Sewage lagoons 


Moderate: ML soil; 
flood hazard; 
moderate perme- 
ability. 


Severe: flood 
hazard; moderately 
rapid permeabil- 
ity; organic 
layers. 


Severe: moderate 
permeability; 
flood hazard; 
organic layers; 
seasonal high 
water table. 


Severe: flood 
hazard. 
Severe: organic 
soil, 
Variable. 
Severe: flood 


hazard; organic 
layers. 
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drainage is somewhat poor, poor, or very poor. 
Seasonal high water table is at a depth of 30 
inches or less. Flooding is occasional to fre- 
quent. Slopes are 15 percent or more. Material 
within the depth to be excavated is clay, silty 


clay, sand, loamy sand, organic, or very gravelly. 


Depth to bedrock is less than 40 inches. 


Septic tank filter fields.--A septic tank filter 
field is an area in which a subsurface system of 
tile drains is laid in such a way that effluent from 
the septic tank is distributed uniformly into the 
soil. Criteria used for rating soils are based on 
the ability of the so1l to absorb effluent. It is 
assumed that the minimum depth of soil material over 
the tile lines is 12 inches and that the minimum 
diameter of the lines is 4 inches. It is also 
assumed that the minimum depth of the filter materi- 
al over the lines is 2 inches and that the minimum 
depth of the filter material under the lines is 6 
inches. 

Percolation rate may be used to evaluate soils 
for septic tank filter fields. However, a rapid 
percolation rate does not necessarily indicate an 
acceptable site. Adjoining soils that have a very 
slow percolation rate or proximity to streams or 
ponds can make the installation of a septic tank 
filter field inadvisable. Filter fields should be 
placed where they cannot contaminate water supplies. 
Although soils that have a rapid or very rapid per- 
colation rate do not impede movement of effluent 
from the tile drains, they may permit the effluent 
to contaminate nearby water supplies. In many parts 
of the King County Area, soils that have a rapid 
percolation rate to a depth of 4 or 5 feet meet the 
minimum requirements established by health codes. 
These soils are in the Everett, Indianola, Neilton, 
or Ragnar series. However, impervious layers of 
consolidated glacial till or platy silty materials 
occur at a depth of 5 to 15 feet in some areas. 
Effluent can readily move downward through the sand 
and gravelly layers of these soils, but it moves 
ilaterally over the impervious layers and may come 
to the surface in the yard of a neighbor or in a 
ditch along the road. The degrees of limitation 


for septic tank filter fields are defined as follows: 


None to slight. This rating indicates that the 
soil has all of the following features. Hydraulic 
conductivity (Uhland core procedure) is more than 
l inch per hour, and percolation rate (auger hole 
method) is faster than 45 minutes per inch. Depth 
to seasonal water table is more than 6 feet. 
There is no flooding. Slopes are less than 8 per- 
cent. Depth to bedrock or consolidated glacial 
till is more than 6 feet. 

Moderate. This rating indicates that the soil 
has one or more of the following features. Hy- 
draulic conductivity (Uhland core procedure) is 
1.0 to 0.63 inches per hour, and percolation rate 
(auger hole procedure) is 45 to 60 minutes per 


inch. Depth to seasonal high water table is 4 to 
6 feet. Flooding is rare. Slopes are 8 to 15 
percent. Depth to bedrock or consolidated gla- 


cial till is 4 to 6 feet. 
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Severe. This rating indicates that the soil 
has one or more of the following features. Hy- 
draulic conductivity (Uhland core procedure) is 
less than 0,63 inch per hour, and percolation 
rate (auger hole procedure) is slower than 60 
minutes per inch. Depth to seasonal high water 
table is less than 4 feet. Flooding is occa- 
sional to frequent. Slopes are more than 15 per- 
cent. Depth to bedrock or consolidated glacial 
till is less than 4 feet. 


Sewage lagoons.--A sewage lagoon is a shallow 
embanked pond used to hold sewage for the time 
required for bacterial decomposition, The soil 
serves as an impoundment area, and as material for 
constructing the embankment. The requirements are 
the same as those for other embankments designed to 
impound water. Table 3 rates the soils for embank- 
ments. Table 4 rates the soil for use as a floor 
for the sewage lagoon. The degrees of limitation 
for sewage lagoons are defined as follows: 

None to slight. This rating indicates that the 
soil has all of the following features. Permea- 
bility is less than 0.63 inch per hour. Depth to 
bedrock is 60 inches or more. Slope is less than 
2 percent. Unified soil classification is GC, 
SC, CL, or CH. Soil is less than 20 percent grav- 
el and cobblestones one-eighth inch to 6 inches 
in diameter, in the soil, and less than 3 percent 
of the soil surface is covered with cobblestones 
and stones more than 6 inches in diameter. Con- 
tent of organic matter is less than 2 percent. 
There is no flooding. 

Moderate. This rating indicates that the soil 
has one or more of the following features. Permea- 
bility is 0.63 to 2.0 inches per hour. Depth to 
bedrock is 40 to 60 inches. Slope is 2 to 7 per- 
cent. Unified soil classification is GM, ML, SM, 
or MH. Soil is 20 to 50 percent gravel and 
cobblestones one-eighth inch to 6 inches in dia- 
meter, and 3 to 15 percent of the surface 1s 
covered with cobblestones and stones more than 6 
inches in diameter. Content of organic matter is 
2 to 15 percent. Flooding occurs no more than 
once in 25 years. 

Severe. This rating indicates that the soil 
has one or more of the following features. Permea- 
bility is more than 2 inches per hour. The depth 
to bedrock is less than 40 inches. Slope is more 
than 7 percent. Unified soil classification is 
GP, GW, SP, SW, OL, OH, or Pt. Soil is more than 
50 percent gravel and cobblestones one-eighth inch 
to 6 inches in diameter, and more than 15 percent 
of the soil surface is covered with cobblestones 
and stones more than 6 inches in diameter. Con- 
tent of organic matter is more than 15 percent. 
Flooding occurs more than once each 25 years, 


Sanitary land fill.--No ratings are shown in 
table 4 for use of the soils as sanitary land fill 
areas. 

Sanitary land fills are for underground burial of 
garbage and trash. Soil limitation ratings are 
based on soil features to a depth of 5 feet. Onsite 


geologic investigations of material below that depth 
are needed before final determination of the site 
limitations can be made. 

The degree of limitation is based on soil prop- 
erties and qualities. Soil limitations for trench- 
type land fill, area-type land f111, and cover mate- 
rial are defined in the following paragraphs. 


Trench-type land fill. The trench type sanitary 


land fill is a dug trench in which refuse is buried. 
The refuse is covered with at least a 6-inch layer 
of compacted soil material daily, or more frequently 
if necessary. Soil material excavated in digging 
the trench is used for this purpose. A final cover 
of soil material at least 2 feet thick is placed on 
the land fill when the trench is full. 

All the soils in the survey area are severely 
limited for use as trench-type land fills for one or 
more of the following reasons: seasonal high water 
table within a depth of 6 feet; bedrock within a 
depth of 6 feet; slopes more than 25 percent; permea- 
bility rate more than 2 inches per hour; flooding; 
peat, muck, gravel, sand, clay, or silty clay tex- 
ture. 


Area-type land fill. In an area-type land fill, 
refuse is placed in successive layers on the surface 
of the soil. Cover material must be imported daily 
because generally no trenches are dug except for the 
purpose of obtaining cover material. A final cover 
of soil material at least 2 feet thick is placed 
over the fill. 

The soil at the proposed site of an area land 
fill should be investigated to determine whether 
substances dissolved in water that percolates 
through the soil can pollute ground water supplies. 
Land fills generally are so large that it would not 
be practical to remove the refuse if a pollution 
hazard should develop. Consequently, a thorough 
evaluation of site hydrology is essential to land 
fill design. 

Beausite gravelly sandy loam, 6 to 15 percent 
slopes, has a moderate limitation for area-type land 
fills because of slope. Ovall gravelly loam, 0 to 
15 percent slopes, has a slight limitation where 
slopes are 0 to 8 percent and a moderate limitation 
where slopes are 8 to 15 percent. Salal silt loam 
has a moderate limitation for area-type land fills 
because the water table fluctuates between depths of 
40 and 60 inches. All other soils in the soil 
survey have severe limitations for area-type land 
fills because of one or more of the following char- 
acteristics: seasonal high water table within a 
depth of 40 inches; flooding; permeability rate 
more than 2 inches per hour; slopes more than 15 
percent. 


Cover material for area-type land fill. Because 
an area-type land fill generally is covered with 
borrow material, nearby soils should be rated for 
suitability as a source of cover material. Soil 
characteristics relevant to both daily and final 
cover material are nearly enough alike for one 
rating to suffice for both uses. 


Suitability for cover is based on slope, wetness, 
thickness of the borrow material, and workability, 
or the ease of digging, moving, and spreading the 
soil material over the refuse during both wet and 
dry periods, 

Soils rated as a good source for area-type land 
fills not only have favorable properties, but the 
borrow area must be reclaimable. Some damage to the 
borrow area is to be expected, but if vegetation and 
erosion control are too difficult to reestablish, 
the soil should be rated as a poor source for daily 
cover material. 

Kitsap silt loam, 2 to 8 percent slopes, and the 
Briscot, Earlmont, Newberg, Nooksack, Oridia, Renton, 
Salal, Sammamish, Si, and Sultan soils are rated as 
a good source of cover material. 

The following soils are rated as a fair source of 
cover material: Alderwood gravelly sandy loam, 0 to 
6 percent slopes; Alderwood gravelly sandy loam, 6 
to 15 percent slopes; Arents, Alderwood material, 0 
to 6 percent slopes; Arents, Alderwood material, 6 
to 15 percent slopes; Edgewick fine sandy loam; 
Kitsap silt loam, 8 to 15 percent slopes; Puyallup 
fine sandy loam; Ragnar fine sandy loam, 6 to 15 
percent slopes; and Ragnar-Indianola association, 
sloping. 

All other soils in the survey area are rated as a 
poor source for one of the following reasons: 
slopes more than 15 percent; poor or very poor drain- 
age; more than 35 percent gravel, cobblestones, or 
stones; silty clay, clay, muck, peat, or sand tex- 
ture; cover material less than 20 inches thick; 
material very firm or extremely firm when moist. 


Recreation 


Limitations of the soils for use as playgrounds, 
camp areas, picnic areas, and paths and trails are 
shown in table S. Limitations are rated none to 
slight, moderate, or severe. The following para- 
graphs explain what properties limit the suitability 
of a soil for each of the uses specified in table 5. 


Playgrounds.--The ratings for playgrounds apply 
to the intensive use of soils for baseball, foot- 
ball, soccer, and other similar organized games. 
These areas are subject to heavy foot traffic by 
humans . 

The degree of limitation shown in table 5 is 
based on soil properties and qualities. It does not 
apply to other factors that may be important in 
selecting a site. The need for topdressing is not 
considered even though the surface texture should be 
suitable for growing and maintaining grass. The 
degrees of limitation are defined as follows: 

None to slight. This rating indicates that the 
soil has all of the following features. Natural 
drainage is excessive, somewhat excessive, or 
good. There is no flooding during the season of 
use. Slope is less than 2 percent. Surface layer 
is sandy loam, fine sandy loam, very fine sandy 
loam, loam, or silt loam. Depth to bedrock or 
consolidated glacial till is more than 40 inches. 
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TABLE 5.--DEGREE AND KIND OF LIMITATIONS FOR RECREATIONAL USES 


[An asterisk in the first column indicates that at least one mapping unit in this series is made of two or 
more kinds of soil. The soils in such mapping units may have different properties and limitations, and 


for this reason it is necessary to follow carefully the instructions for referring to other series that 
appear in the first colum of this table] 


Soil series and 
map symbols 


Playgrounds 


*Alderwood: 


Camp areas 


Picnic areas 


Paths and trails 


AgB--------~------- Severe: gravelly---- |Moderate: gravelly--|Moderate: gravelly--|Moderate: gravelly. 

AgC-------------~-- Severe: slope; Moderate: slope; Moderate: slope; Moderate: slope; 
gravelly. gravelly. gravelly. gravelly. 

AgD--------------- Severe: slope; Severe: slope------- Severe: slope------- Moderate: slope; 
gravelly. gravelly. 

AKF-~------------- Severe: slope; Severe: slope------- Severe: slope------- Severe: slope. 

For Kitsap part, gravelly. 
see KpD. 
Arents, Alderwood 

material: 

AmB --------------- Severe: gravelly----|Moderate: gravelly--|Moderate: gravelly--|Moderate: gravelly. 

AmC--------------- Severe: slope; Moderate: slope; Moderate: slope; Moderate: gravelly. 
gravelly. gravelly. gravelly. 

Arents, Everett Severe: gravelly----|Moderate: gravelly--|Moderate: gravelly--|Moderate: gravelly. 

material: An. 

Beausite: 

BeC--------------- Severe: slope-~----- Moderate: slope; Moderate: slope; Moderate: gravelly. 
gravelly. gravelly. 
BeD--------------- Severe: slope------- Severe: slope------- Severe: slope------- Moderate: slope; 
gravelly. 
BeF--~---------~---- Severe: slope------- Severe: slope-~----- Severe: slope------- Severe: slope. 

Bellingham: Bh-~---- Severe: poorly Severe: poorly Severe: poorly Severe: poorly 
drained. drained. drained. drained. 

Briscot: Br-------- Severe: somewhat Severe: somewhat Moderate: somewhat |Moderate: somewhat 
poorly drained; poorly drained; poorly drained; poorly drained; 
flood hazard. flood hazard. flood hazard. flood hazard. 

Buckley: Bu----~--- Severe: poorly Severe: poorly Severe: poorly Severe: poorly 
drained. drained. drained. drained. 

Coastal beaches: Cb-|Severe: tidal Severe: tidal Severe: tidal Moderate: tidal 
flooding. flooding. flooding. flooding. 

Earlmont: Ea------- Severe: somewhat Severe: somewhat Moderate: somewhat |Moderate: somewhat 
poorly drained; poorly drained; poorly drained; poorly drained; 
flood hazard. flood hazard. flood hazard. flood hazard. 

Edgewick: Ed------- Moderate: flood Moderate: flood None to slight------ None to slight. 
hazard. hazard. 
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TABLE 5.--DEGREE AND KIND OF LIMITATIONS FOR RECREATIONAL USES--Continued 


Soil series and 


map symbols Playgrounds Camp areas Picnic areas 
*Everett: 
EvB--------------- Severe: gravelly----|Moderate: gravelly--|Moderate: gravelly-- 
EvC------------~-- Severe: slope; Moderate: slope; Moderate: slope; 
gravelly. gravelly. gravelly. 
EvD--~------------- Severe: slope; Severe: slope; Severe: slope; 
gravelly. gravelly. gravelly. 
EwC--------------- Severe: slope; Moderate: slope; Moderate: slope; 
For Alderwood gravelly. gravelly. gravelly. 
part, see AgC. 
Indianola: 
InA-~--~---------- Moderate: coarse Moderate: coarse Moderate: coarse 
texture. texture. texture. 
InC- -------------- Severe: slope; Moderate: slope; Moderate: slope; 
coarse texture. coarse texture. coarse texture. 
InD--------------- Severe: slope; Severe: slope------- Severe: slope------- 
coarse texture. 
Kitsap 
KpB----------~----- Moderate: slope----- Moderate: moderately|None to slight------ 
well drained. 
KpC--------------- Severe: slope------- Moderate: slope; Moderate: slope----- 
moderately well 
drained. 
KpD--~------------- Severe: slope------- Severe: slope------- Severe: slope---~--- 
Klaus KsC--------- Severe: slope; Moderate: slope; Moderate: slope; 


Mixed alluvial land: 
Ma. 


Neilton: Ne(C------- 
Newberg: Ng-------- 
Nooksack: Nk------- 


gravelly. 


Severe: flood 
hazard. 


Severe: slope; very 
gravelly. 


Moderate: flood 
hazard. 

Moderate: flood 
hazard. 


Severe: poorly 
drained. 


Severe: very 
poorly drained; 
organic soil. 


Severe: somewhat 
poorly drained; 
flood hazard. 


Severe: gravelly; 
slope in places. 

Severe: gravelly; 
slope. 

Severe: gravelly; 
slope. 


gravelly. 


Severe: flood 
hazard. 


Moderate: slope; 
very gravelly. 


Moderate: flood 
hazard. 

Moderate: flood 
hazard. 


Severe: poorly 
drained. 


Severe: very 
poorly drained; 
organic soil. 


Severe: somewhat 
poorly drained; 
flood hazard. 


Moderate: gravelly; 
slope in places. 
Severe: slope------- 


Severe: slope------- 


gravelly. 


Severe: flood 
hazard. 


Moderate: slope; 
very gravelly. 


Moderate: flood 


hazard. 


None to slight------ 


Severe: poorly 
drained. 


Severe: very 
poorly drained; 
organic soil. 


Moderate: somewhat 
poorly drained; 
flood hazard. 


Moderate: gravelly; 
slope in places. 
Severe: slope------- 


Severe: slope------- 


Paths and trails 


Moderate: gravelly, 
Moderate: gravelly. 


Moderate: slope; 
gravelly. 
Moderate: gravelly. 


Moderate: 
texture. 

Moderate: 
coarse texture. 

Moderate: slope; 
coarse texture. 


coarse 


None to slight. 


None to slight. 


Moderate: slope. 

Moderate: gravelly. 

Severe: flood 
hazard. 


Moderate: very 
gravelly. 


None to slight. 
None to slight, 
Severe: poorly 
drained. 
Severe: very 
poorly drained; 
organic soil. 


Moderate: somewhat 
poorly drained. 


Moderate: gravelly. 
Moderate: slope; 


gravelly. 
Severe: slope. 
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TABLE 5.--DEGREE AND KIND OF LIMITATIONS FOR 


Soil series and 


RECREATIONAL USES--Continued 


map symbols Play grounds Camp areas Picnic areas Paths and trails 
Pilchuck: 

Pe---------------- Severe: flood Severe: flood Severe: flood Severe: coarse tex- 
hazard; coarse hazard; coarse hazard; coarse ture; flood hazard. 
texture. texture. texture. 

Pk---------------- Severe: flood Severe: flood Severe: flood Severe: flood 
hazard. hazard. hazard. hazard. 

Puget: Pu---------- Severe: poorly Severe: poorly Severe: poorly Severe: poorly 
drained. drained. drained. drained. 
Puyallup: Py------- Moderate: flood Moderate: flood Moderate: flood Moderate: flood 
hazard. hazard. hazard. hazard. 
*Ragnar 

RaC--------------- Severe: slope------- Moderate: slope--~--- Moderate: slope----- None to slight. 

RaD-------------~- Severe: slope------- Severe: slope------- Severe: slope------- Moderate: slope. 

RdC- -------------- Moderate and severe: |Slight and moderate: |Slight and moderate: {None to slight. 


For Indianola 
part, see InA. 


slope. 


Severe: slope------- 
For Indianola 
part, see Inc. 


Severe: flood 
hazard; somewhat 
poorly drained. 


Renton: Re---------- 


Severe: flood 
hazard. 

Moderate: flood 

hazard. 


Severe: somewhat 
poorly drained; 
flood hazard. 

Seattle: Severe: very poorly 
drained; organic 
soil. 

Shalcar: Sm-------- Severe: very poorly 
drained; organic 
soil. 

Moderate: flood 

hazard. 


Severe: poorly 
drained; flood 


hazard. 
Snohomish variant: Severe: flood 
Sr. hazard; organic 
layers. 
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slope. 


Severe: slope------- 


Severe: flood 
hazard; somewhat 
poorly drained. 


Severe: flood 
hazard. 

Moderate: flood 

hazard. 


Severe: somewhat 
poorly drained; 
flood hazard. 


Severe: very poorly 
drained; organic 
soil. 


Severe: very poorly 
drained; organic 
soil. 

Moderate: flood 

hazard. 


Severe: poorly 
drained; flood 
hazard. 


Severe: flood 
hazard; organic 
layers. 


slope, 


Severe: slope------- 


Moderate: flood 
hazard; somewhat 
poorly drained. 


Severe: flood 
hazard. 

Moderate: flood 
hazard. 

Moderate: somewhat 
poorly drained. 


Severe: very poorly 
drained; organic 
soil. 


Severe: very poorly 
drained; organic 
soil. 

Moderate: flood 

hazard. 


Severe: poorly 
drained. 


Severe: flood 
hazard; organic 
layers. 


Moderate: slope. 


Moderate: somewhat 
poorly drained. 


Severe: flood 
hazard. 


None to slight. 


Moderate: somewhat 
poorly drained. 


Severe: very poorly 
drained; organic 
soil. 


Severe: very poorly 
drained; organic 
soil. 


None to slight. 


Severe: poorly 
drained. 


Severe: flood 
hazard; organic 
layers. 


TABLE 5.--DEGREE AND KIND OF LIMITATIONS FOR RECREATIONAL USES-~Continued 


Soil series and 


map symbols Playgrounds Camp areas Picnic areas Paths and trails 
Sultan: Su--------- Severe: flood Severe: flood Severe: flood Severe: flood 
hazard. hazard. hazard. hazard. 


Tukwila: Tu-------- 
drained; organic 


soil. soil, 
Urban land: Ur----- Variable~----------- Variable---- 
Woodinville: Wo---- |Severe: poorly Severe: poorly 


drained; flood 


hazard. hazard. 


Less than 1 percent of the soil surface is 
covered with gravel or cobblestones. 

Moderate. This rating indicates that the soil 
has one or more of the following features. Natural 
drainage is moderately good or somewhat poor. 
Flooding may occur once in 2 years during the 
season of use. Slope is 2 to 6 percent. Surface 
layer is clay loam, sandy clay loam, silty clay 
loam, or loamy sand. Depth to bedrock or con- 
solidated glacial till is 20 to 40 inches. Up to 
20 percent of the surface is covered with gravel 
or cobblestones. 

Severe. This rating indicates that the 
has one or more of the following features. 
Natural drainage is poor or very poor. Flooding 
occurs more than once during the season of use. 
Slope is more than 6 percent. Surface layer is 
sandy clay, silty clay, clay, sand, or organic 
material, Depth to bedrock or consolidated 
glacial till is less than 20 inches. More than 
20 percent of the soil surface is covered with 
gravel or cobblestones, 


soil 


Camp areas.-~Camp areas are used intensively for 
tents, small camp trailers, and the accompanying 
activities of outdoor living. It is assumed that 
little site preparation will be done other than 
shaping and leveling for tent and parking areas. 

The degree of limitation is based on soil prop- 
erties and qualities. The soils should be suitable 
for heavy foot traffic by humans and for limited 
vehicular traffic. Soil suitability for growing and 
maintaining vegetation is not considered here, but 
1t is a factor to consider in final evaluation of a 
site. The degrees of limitation are defined as 
follows: 

None to slight. This rating indicates that the 
soil has all of the following features. Natural 
drainage is excessive, somewhat excessive, or 


Severe: very poorly |Severe: very poorly 
drained; organic 


drained; flood 


Severe: very poorly | Severe: very poorly 
drained; organic drained; organic 
soil. 


None to slight. 


Severe: poorly 
drained; flood 
hazard. 


Severe: poorly 
drained; flood 
hazard. 


There is no flooding. Slope is less 
8 percent. Surface layer is sandy loan, 
sandy loam, very fine sandy loam, loam, or 
silt loam. Gravel or cobblestones cover less 
than 20 percent of the soil surface. 

Moderate. This rating indicates that the soil 
has one or more of the following features. Natural 
drainage is moderately good or somewhat poor. No 
flooding occurs during the season of use. Slope 
is 8 to 15 percent. Surface layer is clay loam, 
sandy clay loam, silty clay loam, loamy sand, or 
sand. Gravel or cobblestones cover 20 to 50 per- 
cent of the soil surface. 

Severe. This rating indicates that the soil 
has one or more of the following features. Natural 
drainage is poor or very poor. Flooding occurs 
during the season of use. Slope is more than 15 
percent. Surface layer is sandy clay, silty 
clay, clay, loose sand, or organic material. 
Gravel or cobblestones cover more than 50 percent 
of the soil surface. 


good. 
than 
fine 


Picnic areas.--The ratings for picnic areas apply 
to soils considered for intensive use as park-type 
picnic areas. It is assumed that most vehicular 
traffic will be confined to designated roads. Suit- 
ability of soils for growing vegetation is not 
considered in the ratings, but it is a factor to 
consider in final evaluation of a site. 

The degree of limitation is based on soil prop- 
erties and site features. The degrees of limitation 
are defined as follows: 

None to slight. This rating indicates that 
the soil has all of the following features. 
Natural drainage is excessive, somewhat exces- 
sive, good, or moderately good. There is no 
flooding during the season of use. Slope is less 
than 8 percent. Surface layer is sandy loam, fine 
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sandy loam, very fine sandy loam, loam, or silt 
loam. Gravel or cobblestones cover less than 
20 percent of the soil surface. 

Moderate. This rating indicates that the soil 
has one or more of the following features. 

Natural drainage is somewhat poor. Flooding of the 
site may occur once or twice for short periods 
during the season of use. Slope is 8 to 15 per- 
cent. The surface layer is clay loam, sandy clay 
loam, silty clay loam, or loamy sand. Gravel or 
cobblestones cover 20 to 50 percent of the soil 
surface. 

Severe. This rating indicates that the soil has 
one or more of the following features. Natural 
drainage is poor or very poor. Flooding of the 
site occurs more than twice during the season of 
use. Slope is more than 15 percent. The surface 
layer is sandy clay, silty clay, clay, sand, or 
organic material. Gravel or cobblestones cover 
more than 50 percent of the soil surface. 


Paths and trails.--The ratings for paths and 
trails apply to soils to be used for local and cross- 
country footpaths and trails and for bridle paths. 

It is assumed that these areas will be used as they 
occur in nature and that little or no soil will be 
excavated or used as fill material. Trafficability, 
dustiness, and soil features that affect the design 
and maintenance of trafficways are given special 
emphasis. 

The degree of limitation is based on soil prop- 
erties and site features. The degrees of limitation 
are defined as follows: 

None to slight. This rating indicates that the 
soil has all of the following features. Natural 
drainage is excessive, somewhat excessive, good, 
or moderately good. There is no flooding of the 
areas during the season of use. Slope is less 
than 15 percent. The surface layer is sandy loam, 
fine sandy loam, very fine sandy loam, loam, or 
silt loam. Gravel or cobblestones cover less than 
20 percent of the soil surface. 

Moderate. This rating indicates that the soil 
has one or more of the following features. Natural 
drainage is somewhat poor. Flooding of the areas 
may occur once or twice for short periods during 
the season of use. Slope is 15 to 25 percent. 

The surface layer is clay loam, sandy clay loam, 

silty clay loam, or loamy sand. Gravel or cobble- 

stones cover 20 to 50 percent of the soil sur- 
face. 

Severe. This rating indicates that the soil has 
one or more of the following features, Natural 
drainage is poor or very poor. Flooding of the 
areas occurs more than twice during the season of 
use. Slope is more than 25 percent. The surface 
layer is sandy clay, silty clay, clay, sand, or 
organic material. Gravel or cobblestones cover 
more than 50 percent of the soil surface. 


2/ 
“Prepared by DAVID L. HINTZ, forestry specialist, 
Conservation Service. 
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2/ 
Woodland 


About 60 percent of the King County Area is wood- 
land. Most of this acreage is privately owned. 
Small areas of woodland are held for residential and 
recreational sites and investment purposes. A few 
areas are managed primarily for wood crops. Although 
the soils of the Area have a high potential for pro- 
duction of wood crops, there is little intensive 
management of the woodland. 

The Area has several large and a number of small 
sawmills. Logs are sold for processing into a 
variety of wood products, including dimension lumber, 
furniture, pulp, plywood, utility poles, and fence 
posts. Large quantities of logs are also used for 
fireplace wood. 

Although the native stands of trees were primar- 
ily conifers, at least half the woodland is now 
deciduous. Douglas-fir is the dominant conifer; 
western hemlock and western redcedar grow in smaller 
but significant numbers. The dominant deciduous 
tree is red alder, and there are small stands of 
big leaf maple. Black cottonwoods grow near streams, 
Red alder commonly invades logged-off areas and be- 
comes dominant unless intensive management is 
applied or unless soil conditions are unfavorable 
for its establishment. 


Woodland Groups and Production of Wood Crops 


The soils of the King County Area are grouped in 
table 6 according to their suitability for wood 
crops (15, 16). There are 15 groups. Each group 
consists of soils that are about the same in produc- 
tivity of trees and have soil-related limitations 
that require about the same woodland management. 

Table 6 gives, in summary form, the estimates of 
productivity and the relative severity of the soil- 
related limitations for each of the 15 woodland 
groups of soils. 

Explanations of the ratings in table 6 follow: 


Potential productivity is an indication of the 
amount of a given woodland crop that a given soil 
can produce under a specified level of management. 
It is expressed as the site index, which is the 
average height in feet that the dominant trees of a 
given species will reach, growing on a given soil 
for a specified number of years. To obtain the aver- 
age site index for a tree species on a given soil, 
the average total ages and heights of dominant and 
codominant trees are determined on a number of soil 
plots. Site index, based on this height-age rela- 
tionship, is then determined from formulas or tables 
developed for this purpose (3, 11, 25). The site 
index averages and ranges shown in table 6 are 
based on the average height of Douglas-fir and co- 
dominant trees at 100 years of age. The table also 
gives the average yearly growth in cubic feet and 
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board feet, calculated from the site index. Part 
of the yield data was taken from the work of Schlots 
and Quam (15, 16). 
Seedling mortality 
seedlings as a result 
istics or topographic 
seedlings of suitable 


refers to the expected loss of 
of unfavorable soil character- 
features. Even if healthy 
species are correctly planted 
or occur naturally in adequate numbers, some will 
not survive if conditions are unfavorable. The 
degrees of seedling mortality shown in table 6 are 
based on mortality of seedlings among the numbers 
normally planted for adequate stocking. The rating 
of slight indicates a loss of less than 25 percent 
of the seedlings; moderate indicates a loss of 25 to 
50 percent; and severe indicates a loss of more than 
50 percent. 

Plant competition refers to the rate of invasion 
of unwanted trees, shrubs, and vines when openings 
are made in the tree canopy. Competition is slight 
if it does not prevent adequate natural regeneration 
and early growth or interfere with the normal de- 
velopment of planted seedlings. Competition is 
moderate if it delays the establishment and slows 
the growth of seedlings, either naturally occurring 
or planted, but does not prevent the eventual de- 
velopment of a fully stocked, normal stand. Com- 
petition is severe if it prevents adequate restock- 
ing, either natural or artificial, without intensive 
preparation of the site and without special main- 
tenance practices, including weeding. 

Equipment limitation refers to soil character- 
istics and topographic features that restrict or 
prohibit the use of conventional equipment for 
planting and harvesting wood crops, for constructing 
roads, for controlling unwanted vegetation, and for 
controlling fires. The limitation is slight if 
there is little or no restriction on the type of 
equipment that can be used or the time of year that 
equipment can be used. The limitation is moderate 
if the use of equipment is restricted by one or more 
unfavorable characteristics, such as slope, stones 
or other obstructions, seasonal wetness, instability, 
or risk of injury to the roots of trees. The limi- 
tation is severe if special equipment is needed or 
if the use of such equipment is severely restricted 
by one or more unfavorable soil characteristics. 

Erosion hazard is rated according to the risk of 
erosion in woodland. The hazard is slight if there 
is no special problem. It is moderate if there 
would be a moderate loss of soil where runoff is not 
controlled and the vegetative cover is not adequate 
for protection. The hazard is severe or very severe 
if steep slopes, rapid or very rapid runoff, and 
past erosion make the soil highly susceptible to 
erosion, and intensive management, including special 
equipment and methods of operation that minimize 
soil deterioration are needed. 

Windthrow hazard, or wind firmness, is rated 
according to the ability of the soil to support 
trees during periods of strong winds. A rating of 
slight indicates that trees are not expected to be 
blown down in commonly occurring winds. Moderate 
indicates that most trees are stable except during 
short periods of excessive wetness and strong winds. 


Severe indicates that the soil and tree roots do not 
give enough stability to keep many trees from blow- 
ing over during moderate or strong winds and periods 
of excessive wetness. 
Each woodland group in table 6 is identified by 
a symbol, for example, 201. The first element of 
the symbol is a number that indicates potential 
productivity by site class. The site class is 
based on the site index. 
The numeral 1, denoting site class 1, indicates 
a site index of 185 or higher. 
The numeral 2 indicates a site-index 
to 184. 
The numeral 3 
to 154. 
The numeral 4 
to 124. 
The numeral 5 
to 94, 
The numeral 6 
lower. 


range of 155 


indicates a site-index range of 125 


indicates a site-index range of 95 


indicates a site-index range of 65 


indicates a site index of 64 or 


The second element of the symbol is a letter that 
denotes the subclass or the kind of soil limitation 
to be expected in woodland use and management. 


The letter c denotes clay. 

The letter d, rooting depth. 
The letter f, gravel. 

The letter r, slope. 

The letter s, sand. 

The letter w, wetness. 

The letter x, stones or rocks. 


poi 
letter o denotes no limitation. 


The third element of the symbol is a numeral that 
designates specified soils, within a subclass, that 
are suited to about the same kinds of trees. 

Soils that are very poorly drained, subject to 
severe stream or tidal flooding, very gravelly or 
cobbly, or used for urban purposes are not assigned 
to woodland groups. 

Areas mapped as Urban land (Ur) will support 
Douglas—fir, red alder, western redcedar, and lodge- 
pole pine. Productivity varies but is similar 
to that of site class IV for Douglas-fir. 

Areas mapped as Mixed alluvial land (Ma) will 
support black cottonwood, willow, and red alder, 
and are generally unsuited to Douglas-fir. Mixed 
alluvial soils are fairly productive of black cotton- 
wood if they are subirrigated. The hazards of ero- 
sion, flooding, and deposition are severe. 

Areas mapped as Coastal beaches (Cb), Orcas peat 
(Or), Seattle muck (Sk), Shalcar muck (Sm), and 
Tukwila muck (Tu) can produce limited amounts of 
willow, western redcedar, western hemlock, red alder, 
and lodgepole pine. Douglas-fir is generally un- 
suited to these soils. Plant competition, equipment 
limitations, and windthrow hazard are all severe 
limitations to the use and management of these soils 
for woodland. 


Crops and Pasture 


This section explains the system of rating the 
suitability of soils for most kinds of field crops, 
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Woodland groups and map symbols 


2ol: 


edi: 


ede: 


2sl: 


3dal: 


3de: 


3wl: 


3fl: 


Deep, nearly level, well-drained to very 
poorly drained, moderately fine textured 
to coarse-textured alluvial soils of the 
valley bottom land. Ed, Ma, Ng, Nk, Py, 
Sa, Sn, 


Moderately well drained, medium-textured 
and moderately coarse textured soils 
that have impervious layers at a depth 
of 20 to 40 inches. Slopes range from 
15 to 7O percent. AkF, KpD. 


Moderately well drained, medium-textured 
soils that have impervious silty layers 
at a depth of 20 to 40 inches. Slopes 
range from 2 to 15 percent. KpB, Kpc. 


Deep, nearly level, excessively drained, 
coarse-textured soils of the river 
valleys. These soils are subject to 
flooding. Pc, Pk. 


Moderately coarse textured and medium- 
textured soils that have compact glacial 
deposits or bedrock at a depth of 20 to 
hO inches. These soils are well drained 
and moderately well drained and have 
slopes of 6 to 75 percent. AgC, AgD, 
BeD, BeF, OvC, OvD, OvF. 


Moderately coarse textured soils that have 
compact glacial deposits or bedrock at 
a depth of 20 to 40 inches. These soils 
are well drained and moderately well 
drained and have slopes of O to 15 
percent. AgB, AmB, AmC, BeC. 


Deep, nearly level, somewhat poorly drained 
and moderately well drained, medium- 
textured soils of the valley bottom 
land. These soils are subject to 
flooding. Br, Os, Re, Sh, Su. 


Deep, somewhat excessively drained, very 
gravelly, coarse-textured soil that has 
slopes of 6 to 15 percent. KsC. 


See footnote at end of table. 
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Potential productivity-- 


Important 
wood crops 


Red alder, Douglas- 
fir, western red- 
cedar, bigleaf 
maple. 


Douglas-fir, red 
alder, western red- 
eedar, western 
hemlock, bigleaf 
maple. 


Douglas-fir, red 
alder, western 
redcedar, western 
hemlock, bigleaf 
maple. 


Douglas-fir, black 
cottonwood, 
bigleaf maple. 


Douglas-fir, western 
redcedar, western 
hemlock, red alder, 
bigleaf maple. 


Douglas-fir, western 
hemlock, western 
redcedar, red 
alder, bigleaf 
maple, black 
cottonwood. 


Western redcedar, 
western hemlock, 
Dougiar-fir, 
bigleaf maple, red 
alder. 


Douglas-fir, western 
redcedar, western 
hemlock. 


164 


155 


151+9.3 


aes 8 


140 


Cu 


170-180 


155-170 


155-170 


145-155 


145-155 


145-155 


130-145 


Estimated annual 
growth per acre 


. ft. 


TABLE 6.--WOODLAND GROUPS, WOOD 


Ba, ft. 


660-770 


550-660 


550 -660 


550-660 


45 550 


445-550 


WNS 550 


350-445 


CROPS, AND FACTORS IN MANAGEMENT 


Preferred species-- 


Plant 
competition 


In existing 
stands 


Seedling 
mortality 


Equipment 
limitation 


For planting 


Douglas-fir, {| Slight------~-- | Severe---------- 
western red- 


cedar. 


Douglar-fir, 
western red- 
cedar. 


Douglas-fir, Douglas-fir, Slight-------+- Severe--w-----=-. | Severe----<-- 
western red- western red- 
cedar, cedar, 
western hem- western hem- 
lock. lock. 

Douglas-fir, Douglas-fir, Slight-------- Severe ---------- Slight to 
western red-= western red- moderate. 
cedar, cedar, 
western hem- western hem- 
lock. lock. 

Black cotton- Black cotton- Moderate --+--- Moderate -------- Slight ------- 
wood, wood, 

Douglas-fir. Douglas-fir. 

Douglas-fir, Douglas-fir, Slight -------- Severe eosencee- Moderate to 
western red- western red- severe. 
cedar, cedar, 
western hem- western hem- 
lock. lock. 

Douglas-fir, Douglas-fir, Slight------- Severe +-------- Moderate ----~ 
western western hem= 
hemlock, lock, 
western red- western red- 
cedar, black cedar, black 
cottonwood. cottonwood. 

Western red- Western red- Slight~------- Severe --<------ Moderate ----- 
cedar, cedar, 
western hem=- western 
lock, hemlock, 

Douglas-fir. Douglas-fir. 
Douglas-fir---+ Douglas-fir-=- Slight------- Slight--------- Slight------- 


Moderate ----- 


Degree of hazards or limitations-- 


Erosion 
hazard 


Slight----- 


Severe to 
very 
severe. 


Slight to 
severe. 


Moderate to 
severe. 


Moderate to 
very 
severe. 


Slight to 
severe. 


Slight----- 


Windthrow 
hazard 


Slight. 


Moderate. 


Moderate. 


Slight. 


Slight. 


Slight. 


Moderate 


Slight-----|Slight. 
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3f2: 


3F3: 


3we: 


Nel: 


Usd: 


ks3: 


Uw: 


Deep, 


TABLE 6.--WOGDLAND GROUPS, WOOD CROPS, 


Woodland groups and map symbols 


somewhat excessively drained, 


gravelly, moderately coarse textured 
soil that has very gravelly sand at 


a depth of 18 to 36 inches. 
EvD. 


15 to 30 percent. 


Slopes are 


Deep, somewhat excessively drained, 
gravelly, moderately coarse textured 
soils that have very gravelly sand at a 
depth of 18 to 36 inches, and deep, very 
gravelly, coarse-textured soils. Slopes 


are O to 15 percent. 
Nec. 


An, EvB, EvC, EwC, 


Deep, nearly level, somewhat poorly drained 
and poorly dreined, medium-textured and 
moderately coarse textured soils of the 


valley bottom land. 
subject to flooding. 
Sr, Wo. 


These soils are 
Bh, Ea, No, Pu, So, 


Deep, well-drained, moderately coarse 


textured and coarse textured soils that 


have slopes of 6 to 25 percent. 


RaC, RaD, 


and Ragnar part of RdC and Rdi. 


Deep, somewhat excessively drained, coarse- 
textured soils that have slopes of 15 to 


30 percent. 


InD and Indianola part of RdE 


Deep, somewhat excessively drained, coarse- 


textured soils. 


Slopes are © to 15 per- 


cent. InA, InC, and Indianola part of Rdc. 


Deep, poorly drained, medium-textured soil 
that has a slowly permeable substratum at 


a depth of 16 to 30 inches. 


to 2 percent. Bu. 


Slopes are 0 


Potential productivity-- 


Important 
wood crops 


Douglas-fir, 
western hem- 
lock, red 
alder, bigleaf 
maple. 


Douglas-fir, western 
hemlock, red alder, 
bigleaf maple. 


Douglas-fir, western 
hemlock, western 
redcedar, red 
alder, willow, 
Sitka spruce. 


Douglas-fir, western 
hemlock. 


Douglas-fir, western 
hemlock, western 
redcedar, red 
alder. 

Douglas~fir, western 
hemlock, western 
redcedar, red 
alder. 


Red alder, western 
redcedar, Douglas- 
fir. 


L 


126+10.3 


125-134 


Estimated annual 

growth per acre 
Bd. ft. 
250-350 


250-350 


110-130 


60-110 


110-170 
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y 


Estimated value. 


AND FACTORS IN MANAGEMENT--Continued 


Preferred species-- 


LL 


Degree of hazards or limitations-- 


In existing For planting Seedling Plant Equipment Erosion Windthrow 
stands mortality competition 4 limitation hazard hazard 
Douglas-fire-- | Douglas-fir----- | Moderate --«--- Slight-----= wan-~= | Moderate ----== Moderate to |Slight. 
severe. 
Douglas -fir--- Douglas@fir ann Moderate ------ Slight-wameae wee | Slight------+-+ Slight to Slight. 
moderate. 
Douglas-fir, Western red- Severe -----=-- Severe ---------- Severe -------- Slight---- | Severe. 
western red- cedar, western 
cedar, hemlock, Sitka 
western hem~ spruce (insect 
lock, Sitka problems), 
spruce. Douglas-fir. 
Douglas-fir--- | Douglas-fir----- Slight-------- Slight --------=- Moderate =----=- Moderate to | Slight. 
severe. 
Douglas-fir--- | Douglas-fir----= Severe «aceon Slight er----8--- Severe -------- Moderate to | Slight. 
severe. 
Douglas-fir--- Douglas-fir----- Severgeenr-a-- Slight -----+---- Slight to Slight to Slight. 
moderate. moderate. 
Western red- Western red- Severe ------- Severe omen e eee Severe -------- Slight---- Moderate. 


cedar, 
Douglas-fir. 


cedar, 
Douglas-fir. 
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describes the capability units in the King County 
Area, and gives estimated yields of crops and pas- 
ture plants. 


Capability Grouping 


Capability grouping shows, in a general way, the 
suitability of soils for most kinds of field crops. 
The groups are made according to the limitations of 
the soils when used for field crops, the risk of 
damage when they are used, and the way they respond 
to treatment. The grouping does not take into 
account major and generally expensive landforming 
that would change slope, depth, or other character- 
istics of the soils; does not take into considera- 
tion possible but unlikely major reclamation pro- 
jects; and does not apply to rice, cranberries, 
horticultural crops, or other crops requiring 
special management. 

Those familiar with the capability classification 
can infer from it much about the behavior of soils 
when used for other purposes, but this classifica- 
tion is not a substitute for interpretations designed 
to show suitability and limitations of groups of 
soils for forest trees or for engineering purposes. 

In the capability system, all kinds of soil are 
grouped at three levels: the capability class, the 
subclass, and the unit. These levels are described 
in the following paragraphs. 

CAPABILITY CLASSES, the broadest groups, are 
designated by Roman numerals I through VIII. The 
numerals indicate progressively greater limitations 
and narrower choices for practical use, defined as 
follows: 


Class I soils have few limitations that restrict 
their use. (None in this survey area) 

Class II soils have moderate limitations that 
reduce the choice of plants or that require 
moderate conservation practices. 

Class III soils have severe limitations that re- 
duce the choice of plants, require special 
conservation practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants, require very care- 
ful management, or both. 

Class V soils are not likely to erode but have 
other limitations, impractical to remove, that 
limit their use largely to pasture, woodland, 
or wildlife habitat. (None in this survey 
area) 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and 
limit their use largely to pasture, woodland, 
or wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to pasture, woodland, 
or wildlife habitat. 

Class VIII soils and landforms have limitations 
that restrict their use to recreation, wildlife 
habitat, water supply, or to esthetic purposes. 
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CAPABILITY SUBCLASSES are soil groups within one 
class. They are designated by adding a small letter, 
e, W, S, or c, to the class numeral, for example, 
Ile. The letter e shows that the main limitation is 
risk of erosion unless close-growing plant cover is 
maintained; w shows that water in or on the soil 
interferes with plant growth or cultivation (in 
some soils the wetness can be partly corrected by 
artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or 
stony; and c, used in only some parts of the United 
States, shows that the chief limitation is climate 
that is too cold or too dry. 

In class I there are no subclasses because the 
soils of this class have few limitations. Class V 
can contain, at the most, only the subclasses indi- 
cated by w, s, and c because the soils in class V 
are subject to little or no erosion, though they 
have other limitations that restrict their use 
largely to pasture, woodland, wildlife habitat, 
or recreation. 

CAPABILITY UNITS are soil groups within the sub- 
classes. The soils in one capability unit are 
enough alike to be suited to the same crops and 
pasture plants, to require similar management, and 
to have similar productivity and other responses to 
management. Thus, the capability unit is a con- 
venient grouping for making many statements about 
management of soils. Capability units are generally 
designated by adding an Arabic numeral to the sub- 
class symbol, for example, IIw-1 or IVe-2. Thus, 
in one symbol, the Roman numeral designates the 
capability class, or degree of limitation; the small 
letter indicates the subclass, or kind of limitation, 
as defined in the foregoing paragraph; and the 
Arabic numeral specifically identifies the capability 
unit within each subclass. 

In the following pages the capability units in 
the King County Area are described and suggestions 
for the use and management of the soils are given. 
The soil series represented in each unit are named, 
but this does not mean that all the soils of the 
series are in the unit. To find the unit in which 
a given soil has been placed, refer to the "Guide 
to Mapping Units'’ at the back of this survey. 


Capability Unit Ilw-1 

This unit consists of well drained and moderately 
well drained siit loams and fine sandy loams of the 
Newberg, Nooksack, Puyallup, Salal, Si, and Sultan 
series. Slopes are 0 to 2 percent. Annual precipi- 
tation is 35 to 80 inches, and the frost-free sea- 
son is 150 to 200 days. Most of the soils are mod- 
erately permeable; the Puyallup soil is rapidly 
permeable below a depth of 30 to 34 inches. Runoff 
is slow, and the erosion hazard is slight. The 
available water capacity is moderately high to high. 
The effective rooting depth is 60 inches or more. 
The seasonal water table is at a depth of 0 to 5 
feet. Most of these soils are subject to occasional 
flooding, but Nooksack and Sultan soils are subject 
to moderate or severe flooding. 


These soils are used mostly for hay and pasture. 
If protected from flooding, they are well suited to 
vegetables, vegetable seed, strawberries, small 
grain, hay, and pasture. 

These soils generally do not require drainage. 
The seasonal water table drops below the rooting 
depth during the growing season. Soil productivity 
and structure can be maintained under continuous 
cropping by applying fertilizer and growing crops 
for winter cover and green manure. An example of 
a suitable cropping system is hay and pasture for 3 
or 4 years followed by strawberries for 3 or 4 years. 
Another is hay and pasture for 5 to 10 years follow- 
ed by a row crop for 1 or 2 years. A winter cover 
crop should be grown between consecutive years of a 
row crop. Crops respond well to supplemental irri- 
gation during dry periods in summer. 


Capability Unit IIw-2 


This unit consists of somewhat poorly drained and 
poorly drained silt loams of the Briscot, Earlmont, 
Oridia, Sammamish, Snohomish, and Woodinville series, 
and of a variant of the Snohomish series. Also in 
this unit are the Earlmont soils that formed from 
diatomite. Slopes are 0 to 3 percent. Precipitation 
is 35 to 55 inches, and the frost-free season is 150 
to 200 days. Most of the soils are moderately slow- 
ly to moderately permeable. The Snohomish soil has 
moderately rapid permeability in the lower part. 
Runoff is very slow or slow, and the hazard of 
erosion is slight. The available water capacity is 
high. The effective rooting depth is 60 inches or 
more if the soil is adequately drained. The season- 
al water table is at a depth of 0 to 3 feet. Some 
of the soils are subject to seasonal flooding. 

These soils are used for pasture, hay, and row 
crops. If protected from flooding and adequately 
drained, they are well suited to corn, peas, broc- 
coli, hay, and pasture. Unless drained, they are 
better suited to hay and pasture. 

Drainage can be provided by tile or open drains 
if outlets are available. If adequately drained and 
protected from flooding and 1f fertilizer, winter 
cover crops, and green manure are used, these soils 
can be used for continuous cropping. An example 
of a suitable cropping system is grasses and legumes 
for 4 to 10 years followed by small grain for 1 or 
2 years. Another is grasses and legumes for 5 to 10 
years followed by a row crop of corn, peas, or 
broccoli for 1 or 2 years. A winter cover crop 
should be grown between successive years of a row 
crop. 


Capability Unit IIw-3 


This unit consists of very poorly drained muck 
soils of the Seattle, Shalcar, and Tukwila series. 
Slopes are 0 to 1 percent. Annual precipitation 
is 35 to 80 inches, and the frost-free season is 
150 to 250 days. Most of the soils are moderately 
permeable. The Shalcar soil is rapidly permeable 
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in the lower part. Runoff is ponded, and the hazard 
of erosion is slight. The available water capacity 
is high. The effective rooting depth is 60 inches 
or more. The seasonal water table is at or near 

the surface. 

These soils are used for hay and pasture, blue- 
berries, and truck crops. If adequately drained, 
they are well suited to vegetables, forage crops, 
hay, and pasture. Unless drained, they are suited 
to hay and pasture. 

The drainage system must permit regulation of the 
water table throughout the year. If the water table 
is carefully controlled, and if fertilizers and 
winter cover crops are used, these soils can be 
adequately maintained for continuous cropping. 


Capability Unit IIle-1 


Kitsap silt loam, 2 to 8 percent slopes, the 
only soil in this unit, is moderately well drained. 
Annual precipitation is 35 to 60 inches, and the 
frost-free season is 150 to 200 days. This soil is 
very slowly permeable. Runoff is slow to medium, 
and the hazard of erosion is slight to moderate. 
The available water capacity is moderate to moder- 
ately high. The effective rooting depth is about 
36 inches. Water moves along the top of the sub- 
stratum in winter. 

This soil is used for pasture and timber. If 
adequately protected from erosion, it is well 
suited to vegetables, strawberries, small grain, 
forage crops, grasses, legumes, and wood crops. 

Adequate protection against accelerated erosion 
and maintenance of soil structure and soil produc- 
tivity can be provided by growing grass and legume 
cover crops for 4 or 5 years followed by 1 to 4 
years of a row crop. A winter cover crop should be 
grown between consecutive years of a row crop. 
Other suitable cropping systems are hay and pasture 
for 3 or 4 years followed by strawberries for 3 or 
4 years, or hay and pasture for 5 to 10 years follow- 
ed by a row crop for 1 or 2 years. Row crops should 
be planted across the slope approximately on the 
contour. Crops respond well to barnyard manure and 
fertilizer applied as needed. 


Capability Unit ITIw-1 


This unit consists of well-drained and somewhat 
poorly drained fine sandy loams and silt loams of 
the Edgewick and Renton series. Slopes are 0 to 3 
percent. Annual precipitation is 35 to 80 inches, 
and the frost-free season is about 150 to 200 days. 
Permeability is moderately rapid and very rapid. 
Runoff is slow, and the hazard of erosion 1s slight. 
The available water capacity is moderate to moder- 
ately high. The effective rooting depth is 32 to 60 
inches if the soils are adequately drained. The 
Renton soil has a seasonal water table at a depth of 
1 to 2 feet. Both soils are subject to flooding. 

These soils are used for row crops and pasture. 
If protected from flooding and adequately drained, 
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they are well suited to grasses, legumes, alfalfa, 
pole beans, sweet corn, strawberries, and cane 
berries. Unless protected from flooding, they are 
better suited to hay and pasture. 

Drainage for the Renton soil can be provided by 
tile or open drains if outlets are available. In 
areas that are adequately drained and protected 
from flooding, soil productivity and protection can 
be maintained by continuous row cropping if a winter 
cover crop is grown between consecutive years of 
row crops. An example of another suitable cropping 
system is grasses and legumes for 4 to 10 years 
followed by 1 to 4 years of a row crop and a winter 
cover crop between consecutive years of the row crop. 
Other suitable cropping systems are grasses and le- 
gumes for 5 to 10 years followed by strawberries 
for 3 or 4 years, or grasses and legumes for 5 to 
10 years followed by cane fruits and winter cover 
crops for 7 to 10 years. Irrigation during periods 
of low rainfall promotes continued crop growth. 
Crops respond well to barnyard manure and fertilizer 
applied as needed. 


Capability Unit IIIw-2 


This unit consists of poorly drained silt loams 
and silty clay loams of the Bellingham, Buckley, 
and Puget series. Slopes are 0 to 2 percent. An- 
nual precipitation is 35 to 55 inches, and the frost- 
free season is 150 to 205 days. Permeability is 
slow. Runoff is slow, and the hazard of erosion is 
slight. The available water capacity is high. The 
effective rooting depth is about 40 to 60 inches or 
more where the soils are adequately drained. The 
seasonal water table is at or near the surface. Some 
areas are subject to ponding and flooding. 

These soils are used mostly for pasture. If ade- 
quately drained, they are suited to row crops, small 
grain, grasses, and legumes. Unless adequately 
drained, they are better suited to hay or pasture. 

Drainage can be provided by tile or open drains 
if outlets are available. Soil productivity and 
protection can be maintained in a continuous row 
cropping system by applying fertilizer and growing 
a winter cover crop between consecutive years of a 
row crop or by a grass or legume crop for 4 to 10 
years followed by 1 to 4 years of a row crop. A 
winter cover crop should be grown between consecutive 
years of the row crop. 


Capability Unit IIIw-3 


Norma sandy loam, the only soil in this unit, is 
poorly drained. Slopes are 0 to 2 percent. Annual 
precipitation is 35 to 60 inches, and the frost-free 
season is 150 to 200 days. Permeability is moder- 
ately rapid. Runoff is slow, and the hazard of ero- 
sion is slight. The available water capacity is 
moderately high to high. The effective rooting depth 
is 60 inches or more where the soil is adequately 
drained. The seasonal water table is at or near the 
surface. This soil is subject to flooding in places. 
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This soil is used mostly for pasture. If protec~ 
ted from flooding and if adequately drained, it is 
well suited to corn for silage, grasses, and legumes. 
Some drained areas are used for row crops. 

Drainage can be provided by tile or open drains 
if outlets are available. In areas adequately 
drained and protected from flooding, soil productiv- 
ity can be maintained under a cropping system that 
consists of grasses and legumes for 5 to 10 years 
followed by small grain or a row crop and then a 
grass or legume crop for 1 or 2 years. Crops re- 
spond to fertilization and supplemental irrigation. 


Capability Unit IVe-1 


Kitsap silt loam, 8 to 15 percent slopes, the 
only soil in this unit, is moderately well drained. 
Annual precipitation is 35 to 60 inches, and the 
frost-free season is 150 to 200 days. Permeability 
is very slow in the substratum. Runoff is medium, 
and the hazard of erosion is moderate to severe. 

The available water capacity is moderate to moder- 
ately high. The effective rooting depth is about 36 
inches. Water moves along the top of the substratum 
in winter. 

This soil is used for pasture and timber. If 
erosion is adequately controlled, it is suited to 
small grain, grasses, and legumes. 

The hazard of erosion and sedimentation can be 
controlled and soil tilth can be improved under a 
cropping system that consists of grasses and legumes 
for 5 to 10 years followed by small grain for 1 year 
as a cleanup crop before reestablishing grasses and 
legumes. The small grain crop should be planted 
across the slope approximately on the contour. Crops 
respond well to applications of manure and fertilizer. 
Sprinkler irrigation is suitable for this soil. 


Capability Unit IVe-2 


This unit consists of well drained and moderately 
well drained gravelly sandy loams and gravelly loams 
of the Alderwood, Beausite, and Ovall series and of 
the Arents, Alderwood material. Slopes are 0 to 15 
percent. Amnual precipitation is 35 to 65 inches, 
and the frost-free season is about 150 to 200 days. 
Permeability is moderate to moderately rapid. Alder- 
wood soils are very slowly permeable in the substra- 
tum. Runoff is slow to medium, and the hazard of 
erosion is slight to moderate. The available water 
capacity is low to moderate. The effective rooting 
depth is 20 to 40 inches. In winter, water moves 
along the top of the substratum of Alderwood soils 
and Arents, Alderwood material. 

These soils are used for pasture, timber, and 
urban development. If erosion is adequately con- 
trolled, they are well suited to grasses, legumes, 
small grain, and row crops. 

The hazards of erosion and sedimentation can be 
controlled and soil tilth can be maintained under a 
cropping system that consists of grasses and legumes 
for 5 to 10 years followed by small grain for 1 year 


as a cleanup crop before reestablishing desired 
grasses and legumes. The small grain crop should 

be planted across the slope approximately on the 
contour. Crops respond well to applications of 
manure and fertilizer and to supplemental irrigation. 


Capability Unit _IVe-3 


This unit consists of well-drained fine sandy 
loams of the Ragnar series. Slopes are 6 to 15 per- 
cent. Annual precipitation is 35 to 65 inches, and 
the frost-free season is 150 to 200 days. Permea- 
bility is moderately rapid in the upper part of the 
soil and rapid in the lower part. Runoff is medium, 
and the hazard of erosion is moderate. The avail- 
able water capacity is moderately high. The effec- 
tive rooting depth is 60 inches or more. 

These soils are used for timber and urban develop- 
ment. If erosion is adequately controlled, they 
are suited to grasses, legumes, small grain, pota- 
toes, strawberries, and cane fruits. 

Soil structure and productivity can be maintained 
under a crop rotation system that consists of grasses 
and legumes for 5 to 10 years followed by 1 year of 
small grain as a cleanup crop before reestablishing 
grass or legume crops, or grasses and legumes for 5 
to 10 years followed by 1 year of oats as a cleanup 
crop, then strawberries for 3 to 4 years. Other 
suitable cropping systems are grasses and legumes 
for 5 to 10 years followed by cane fruits for 7 to 
10 years and an annual cover crop grown between the 
rows of cane fruits, or grasses and legumes for 5 
to 10 years followed by small grain for 1 year as a 
cleanup crop, then potatoes or vegetables for 1 or 
2 years. The row and small grain crops should be 
planted across the slope approximately on the con- 
tour. Crops respond to fertilization, 


Capability Unit IVw-1 


Pilchuck fine sandy loam, the only soil in this 
unit, is excessively drained. Slopes are 0 to 2 
percent. Annual precipitation is 35 to 55 inches, 
and the frost-free season is 160 to 200 days. Per- 
meability is rapid. Runoff is slow, and the hazard 
of erosion from stream overflow is moderate to se- 
vere. The available water capacity is low. The 
effective rooting depth is 60 inches or more. The 
seasonal water table is at a depth of 2 to 4 feet 
in some areas in winter. 

This soil is used for pasture and timber. If 
protected from flooding, it is suited to grain, 
peas, corn, silage, grasses, and legumes. 

If the soil is protected from flooding, the crop- 
ping system needed to maintain soil productivity is 
grasses and legumes for 5 to 10 years followed by 
peas or silage corn for 1 or 2 years before reestab- 
lishing grass or legume crops. Crops respond to 
fertilization and supplemental irrigation. 


Capability Unit IVs-1 


This unit consists of somewhat excessively 
drained gravelly sandy loams of the Everett series 
and the Arents, Everett material. Slopes are 0 to 
5 percent. Annual precipitation is 35 to 60 inches, 
and the frost-free season is 150 to 200 days. Per- 
meability is rapid. Runoff is slow, and the hazard 
of erosion is slight. The available water capacity 
is low. The effective rooting depth is 60 inches 
or more. 

These soils are used for timber, pasture, and 
urban development. They are suited to grasses, 
legumes, small grain, strawberries, and cane fruits. 

Soil structure and productivity can be maintained 
by a cropping system of grasses and legumes for 5 to 
10 years followed by 1 year of small grain as a 
cleanup crop before reestablishing grasses and le- 
gumes. Other suitable cropping systems are grasses 
and legumes for 5 to 10 years followed by oats for 
1 year as a cleanup crop, then strawberries for 3 
or 4 years$ grasses and legumes for 5 to 10 years, 
followed by cane fruits for 7 to 10 years with an 
annual cover crop grown between the rows of cane 
fruits; or grasses and legumes for 5 to 10 years 
followed by small grain for 1 year as a cleanup 
crop, then potatoes or vegetables for 1 or 2 years. 
Crops respond to fertilization and supplemental 
irrigation. 


Capability Unit IVs-2 


This unit consists of somewhat excessively 
drained loamy fine sands of the Indianola series. 
Slopes are 0 to 15 percent. Annual precipitation 
is 30 to 55 inches, and the frost-free season is 
150 to 210 days. Permeability is rapid. Runoff is 
slow to medium, and the hazard of erosion is slight 
to moderate. Available water capacity is low. The 
effective rooting depth is 60 inches or more. 

The soils in this unit are used mostly for timber. 
They are suited to grasses, legumes, and small grain. 
These soils can be protected against erosion by 

a cropping system of grasses and legumes for 5 to 

10 years followed by 1 year of small grain before 
reestablishing grasses and legumes. The small grain 
crop should be planted across the slope approxi- 
mately on the contour on slopes greater than 4 per- 
cent. Supplemental irrigation in droughty periods 
is beneficial. Crops respond to fertilization. 


Capability Unit VIe-1 


This unit consists of somewhat excessively 
drained gravelly sandy loams and loamy fine sands 
of the Everett and Indianola series. Slopes are 15 
to 30 percent. Annual precipitation is 30 to 60 
inches, and the frost-free season is 150 to 210 days. 
Permeability is rapid. Runoff is medium to rapid, 
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and the hazard of erosion is moderate to severe. 
The available water capacity is low. The effective 
rooting depth is 60 inches or more. 

The soils in this unit are used mostly for timber. 
If cleared, they are suited to grasses and legumes 
for pasture and hay. 

These soils should be cultivated only to the ex- 
tent necessary to establish or reestablish grass and 
legume crops. Because of erosion and droughtiness, 
they are better suited to permanent vegetation, 
woodland, wildlife habitat, and recreational use 
than to crops. Grasses and legumes respond to fer- 
tilization. 


Capability Unit VIe-2 


This unit consists of well drained and moderately 
well drained silt loams, gravelly loams, fine sandy 
loams, and gravelly sandy loams of the Alderwood, 
Beausite, Kitsap, Ovall, and Ragnar series. Slopes 
are 15 to 30 percent. Annual precipitation is 35 to 
65 inches, and the frost-free season is 150 to 210 
days. Permeability is moderately rapid to very slow. 
In winter, water moves along the top of the substra~ 
tum of Alderwood and Kitsap soils. The substratum 
of the Ragnar soil is rapidly permeable. Runoff is 
medium to rapid, and the hazard of erosion is severe. 
The available water capacity is low to moderately 
high, and the effective rooting depth is 20 to 60 
inches. 

The soils in this unit are used mostly for timber. 
If cleared, the soils are suited to grasses and 
legumes. Continuous grass, legumes, or woodland 
cover 1s necessary to protect the soils adequately 
against the hazards of severe erosion and sedimenta- 
tion to maintain the quality of water in streams, 
and to control runoff. These soils should be culti- 
vated only to the extent necessary to reestablish 
grass and legume crops. Grasses and legumes respond 
to fertilization. 


Capability Unit VIw-1 


Pilchuck loamy fine sand, the only soil in this 
unit, is excessively drained. Slopes are 0 to 2 
percent. Annual precipitation is 35 to 55 inches, 
and the frost-free season is 160 to 200 days. Per- 
meability is rapid. Runoff is slow, and the hazard 
of erosion from stream overflow is severe. The 
available water capacity is moderate. The effective 
rooting depth is 60 inches or more. The seasonal 
water table is at a depth of 2 to 4 feet in some 
areas. 

This soil is used for timber and pasture. It is 
suited to wildlife habitat and recreational use, 
and it is well suited to cottonwood trees. Trees 
are most effective in stabilizing the soil against 
streambank erosion and channeling. Areas protected 
by levees are suited to grasses and legumes for hay 
and pasture. Grasses and legumes should remain as 
permanent cover crops on the soil until renovation 
is necessary. Grasses and legumes respond to fer- 
tilization. 
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Capability Unit VIw-2 


Only Mixed alluvial land, a well-drained to very 
poorly drained sand or gravelly sand to silty clay 
loam, is in this unit. Slopes are 0 to 2 percent. 
Stream overflow is a severe hazard. 

Mixed alluvial land is used for timber and pas- 
ture. It is suited to wildlife habitat and recre- 
ational use, and it is well suited to cottonwood 
trees. Trees are most effective in controlling 
streambank erosion and channeling. Areas protected 
by levees are suited to grasses and legumes for hay 
and pasture. Grasses and legumes should remain as 
permanent cover crops until renovation is necessary. 


Capability Unit VIs-1 


This unit consists of somewhat excessively drained 
and excessively drained gravelly sandy loams, grav- 
elly loamy sands, and very gravelly loamy sands of 
the Everett, Klaus, and Neilton series. Slopes are 
2 to 15 percent. Annual precipitation is 35 to 80 
inches, and the frost-free season is 150 to 200 days. 
Permeability is moderately rapid to very rapid. Run- 
off is slow to medium, and the hazard of erosion is 
slight to moderate. The available water capacity is 
low. The effective rooting depth is about 60 inches 
or more. 

The soils in this unit are used mostly for timber. 
If cleared, they are moderately well suited to 
grasses and legumes, and they are well suited for 
use as wildlife habitat and recreational areas. 

These soils respond well to fertilization and to 
supplemental irrigation. Trees or permanent cover 
crops of grasses or legumes protect these soils 
against erosion. 


Capability Unit VIile-1 


This unit consists of well drained and moderately 
well drained silt loams, gravelly loams, and gravel- 
ly sandy loams of the Alderwood, Beausite, Kitsap, 
and Ovall series. Slopes are 25 to 75 percent. 
Annual precipitation is 35 to 65 inches, and the 
frost-free season is 150 to 200 days. Permeability 
is moderately rapid to very slow. Water moves along 
the top of the substratum of the Alderwood and Kitsap 
soils in winter. Runoff is rapid to very rapid, and 
the hazard of erosion is severe to very severe, The 
available water capacity is low to moderate. The ef- 
fective rooting depth is 20 to 40 inches. 

These soils are used mostly for timber. They are 
too steep for farming. They are well suited to use 
as wildlife habitat and recreational areas. 


Capability Unit VIIIw-1 


This unit consists of very poorly drained Orcas 
peat, Riverwash, and Coastal beaches. Riverwash and 
Coastal beaches are subject to stream and tidal 
flooding. AJll are used mostly for recreation and 
wildlife food and cover. 


Estimated Yields 


Table 7 shows the estimated average yields per 
acre for pasture grass, silage, and hay. Absence 
of a yield figure indicates the soil is not commonly 
used for the given crop or its use is not recommend- 
ed because of the severe hazard of erosion. Yields 
shown are for a moderately high level of management. 

The yields shown in table 7 can be obtained by-- 


1. Growing suitable crop varieties. 

2. Renovating the hay and pasture plantings when 
the stand declines in vigor or becomes in- 
fested with weeds, rotating with grain or an 
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adapted till crop to help control weeds, and 
planting a deep-rooted crop to improve per- 
meability in tight soils. 


Growing a legume in the crop rotation to main- 
tain or improve fertility. 


Returning manure to the fields and applying 
fertilizer if a soil test indicates nutrients 
should be brought into proper balance, and 
adding lime as indicated by soil tests. 
Controlling weeds, diseases, and insects. 
Using supplemental irrigation. 

Draining the soil if required. 

Rotating cattle grazing on the pastures. 


TABLE 7.--ESTIMATED AVERAGE ACRE YIELDS OF SPECIFIED CROPS UNDER A MODERATELY HIGH LEVEL OF MANAGEMENT 


[Absence of estimate means that the crop is not suited to the soil or is not commonly grown. 
Only arable soils are listed] 


— 


Soil 


Grass and legume 


Alderwood gravelly sandy loam, 0 to 6 percent 
SIOPES sos sS Sees ees eR See a See SHS Sere s Se 


SIOPCS Shs sae seat ner Sheshesseeseac assesses 


slopes=--- ers sess senses en ssc aces Sssaccec cose 


slopes ----------------------------------------- 
Bellingham silt loam--------------------~-------- 
Briscot silt loam-------------------------------- 
Buckley silt loam-------------------------------- 
Earlmont silt loam------------------------------- 
Edgewick fine sandy loam-----~----~--------------- 
Everett gravelly sandy loam, 0 to 5 percent 


slopes ---~---------~---------------------------- 
Everett gravelly sandy loam, 5 to 15 percent 

s lopes----------------------------------------- 
Everett gravelly sandy loam, 15 to 30 percent 

slopes----------------------------------------- 


Everett-Alderwood gravelly sandy loams, 6 to 15 
percent slopes--------------------~---~--~------ 
Indianola loamy fine sand, 0 to 4 percent 
slopes - ---------------------------------------- 


$lopes-------~------~------- 2-2 ene een rn ee 
Kitsap silt loam, 2 to 8 percent slopes---------- 
Kitsap silt loam, 8 to 15 percent slopes--------- 
Kitsap silt loam, 15 to 30 percent slopes-------- 
Klaus gravelly loamy sand, 6 to 15 percent 


Neilton very gravelly loamy sand, 2 to 15 
percent slopes-----------~----~~---------------- 


Pasture grass Silage corn hay 
A.U.M. 1/ Tons Tons 
9 10 3.5 
9 10 335 
5 2 soe 
9 12 4 
7 =e Sl 
12 12 4 
15 is 6 
12 12 4 
15 15 6 
10 10 4 
6 6 2 
6 6 2 
4 — 225 
4 9 3 
7 9 5 
7 9 3 
10 14 5 
10 14 5 
7 ais aor 
6 6 2 
4 4.5 1.5 
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TABLE 7.--ESTIMATED AVERAGE ACRE YIELDS OF SPECIFIED CROPS UNDER A MODERATELY HIGH LEVEL 
OF MANAGEMENT. --Continued 


Newberg silt loam------------------------------- 
Nooksack silt loam------------------------------ 
Norma sandy loam--------------------~----------- 
Oridia silt loam-------------------------------- 
Ovall gravelly loam, 0 to 15 percent slopes----- 
Ovall gravelly loam, 15 to 25 percent slopes---- 
Pilchuck loamy fine sand------------------------ 
Pilchuck fine sandy loam------------------------ 
Puget silty clay loam--------------------------- 
Puyallup fine sandy loam-~---------------------- 
Ragnar fine sandy loam, 6 to 15 percent slopes-- 
Ragnar-Indianola association, sloping. 

Ragnar part------------------------------e-e 

Indianola part-----------------------+------ 
Renton silt loam--------~------------------n----- 
Salal silt loam--------------------------------- 
Sammamish silt loam----------------------------- 
Seattle muck------------~------------------------ 
Shalcar muck------------------+--+----------+ +--+ 
Si silt loam------------------------------------ 
Snohomish silt loam----------------------------- 
Snohomish silt loam, thick surface variant------ 
Sultan silt loam----------~----------------~----- 
Tukwila muck------------------+-++-------+-+----- 
Woodinville silt loam---------~------------------ 


Pasture grass 


Grass and legume 


Silage corn 


_ 
woul 
wo 


MUWAKNERRP WWE DOWN 


“Animal-unit-month, a term used to express the number of months that one animal unit can graze 1 


acre without injury to the pasture. 


The estimated yields given in table 7 are not 
presumed to be the maximum yields attainable. 
Rather, they are practical goals that can be attain- 
ed by most farmers. It is recognized that differ- 
ences in the weather, in the varieties of crops 
grown, and in the numbers and kinds of insects, 
diseases, and weeds present cause differences in 
yields on the same soil. Past management is also a 
factor, Although the indicated tonnage of hay can 
be obtained, the weather frequently is such that 
proper curing does not occur. Rain or high humidity 
favor molding and loss of the nutritive value. 

Yields of vegetable crops have not been included 
in table 7 because of the small acreage used for 
vegetables in the Area. The acreages of principal 
commercial crops grown in all of King County in 1968 
were as follows (24): snap beans, 950 acres; sweet 
corn, 700 acres; lettuce, 570 acres; and cabbage, 
500 acres. The average yields for all soils were: 
snap beans, 3.9 tons per acre; sweet corn, 4 tons 
per acre; lettuce, 2 tons per acre; and cabbage, 14 
tons per acre. Since 1968, the acreage of cropland 
has been reduced by urbanization. In 1969 only 870 
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An animal unit is one cow or steer, five hogs, or seven sheep. 


acres was used for strawberries and cane fruits in 
all of King County. 


Wildlife 


King County has a number of unique features that 
provide desirable habitat for many species of fish 
and wildlife. These features include Puget Sound, 

a multitude of lakes and streams, coastal beaches, 
upland plains and hills, and high mountains to the 
east. The mild climate, the many sparsely popula- 
ted areas, and the diversity of habitat are favor- 
able to a variety of fish, shellfish, and wildlife. 

The principal resident freshwater fish are rain- 
bow, cutthroat, brook, and lake trout; dolly varden 
char; whitefish; kokanee; largemouth, smallmouth, 
and rock bass; bluegill; crappie; pumpkinseed; brown 
bullhead; and yellow perch. 

Several kinds of salmon, steelhead, and searun 
cutthroat are the principal anadromous fish. Puget 
Sound contains several marine fish, such as cod, 
dogfish, skate, lingcod, flounder, herring, halibut, 


smelt, sole, and rockfish. Several of these are 
sold nationally and internationally. 

Beaches and estuaries are noted for their shell- 
fish resources. Valued by fisherman are varieties 
of oysters, clams, crabs, scallops, abalone, and 
shrimp. 

Each soil in the survey area has a potential for 
providing food, cover, or water for some species of 
wildlife. Rarely does one soil provide all things 
needed for a single species. Some soils support 
grass, others woody shrubs, others trees, and others 
are commonly adjacent to water. Where these soils 
occur in proper relationship, they compliment each 
other in supplying food and shelter for wildlife. 

Each of the seven soil associations in the sur- 
vey area is a combination of topographic features, 
soils, and plants that is suitable for one or more 
species of wildlife. 

Pheasant are most abundant in the major stream 
valleys of the Oridia-Woodinville-Seattle associa- 
tion and part of the Alderwood association southeast 
of Renton. 

Waterfowl are mostly in the Oridia-Seattl e-Wood- 
inville and the Puget-Earlmont-Snohomish associa- 
tions. They also frequent areas near Soos Creek in 


the Alderwood and the Buckley-Alderwood associations. 


Deer are most abundant in the eastern part of 
the survey area in the Alderwood, the Buckley-Alder- 
wood, the Everett, and the Beausite-Alderwood associ- 
ations. 


Small animals, such as rabbit, fox, mountain 
beaver, and squirrel, inhabit most of the associa- 
tions. Fur-bearing animals live near the streams 
in all associations. 


The principal big game animals, black-tailed 
deer and black bear, provide excellent hunting. 
Blue and ruffed grouse, ring-necked pheasant, 
California quail, band-tailed pigeon, and mourning 
dove are the significant upland game birds. Cotton- 
tail rabbit is the only signficant upland small game 
animal. 


The Area supports beaver, muskrat, mink, river 
otter, weasel, skunk, bobcat, red fox, coyote, rac- 
coon, and other valuable fur bearers. Harvest 
opportunities are excellent, and many fur animals 
are trapped each season. 


The major waterfowl are mallard, pintail, canvas- 
back, ruddy, bluebill, and wood duck; redhead; 
bufflehead; widgeon; goldeneye; green-winged teal; 
shoveler; Canada, lesser Canada, snow cackling, and 
white-fronted geese; and black brant. Merganser, 
scoter, common snipe, American coot, and whistling 
swan also occur. Waterfowl harvest is significant. 


Shorebirds of many species frequent marine waters 
and tidal flats. Other kinds of wildlife in the 
area are herons and grebes; mountain beavers and 
marmots; hawks and owls; seals; and crows and 
starlings. 


FORMATION AND CLASSIFICATION OF THE SOILS 


This section tells how each of the five soil- 
forming factors has affected the soils of the King 
County Area. It gives the classification of the 
soils according to both the current classification 
system (17, 21) and the 1938 system (2, 18) and de- 
cribes each of the suborders represented 1n the 
survey. 


Factors of Soil Formation 


Soil is a result of the interaction of soil- 
forming processes on materials deposited by geologic 
agents. The properties of the soil at any given 
place are determined by five factors: (1) the 
physical and mineralogical composition of the parent 
material; (2) the climate under which the soil mate- 
rial has accumulated and has existed since accumula- 
tion; (3) living organisms on and in the soil; (4) 
the topography, or lay of the land; and (5) the 
length of time the forces of soil formation have 
acted on the soil material. These factors, as they 
occur in the survey area, are described in the 
following paragraphs. 


Parent Material 


Most of the soils of the survey area formed in 
material deposited by the most recent glaciers. 


Many of the soils formed in glacial till, and a 
lesser, but significant, number of soils formed in 
recessional outwash deposits. The mineralogy of 
both the till and outwash is mixed. 

Soils of the Alderwood and Beausite series are 
examples of soils that formed in Vashon glacial till. 
These soils are well graded sandy loams and loams 
that are about 30 percent gravel. Consolidated 
lodgement till is at a depth of 24 to 40 inches in 
the Alderwood soils. ‘The dense, very hard character- 
istic of the lodgement till 1s probably largely due 
to consolidation caused by the weight of the glacier 
that occupied the Area about 13,500 to 15,000 years 
ago (S). The maximum thickness of that glacial ice 
in the Seattle area is estimated to have been about 
3,500 feet, thus providing the probable consolida- 
ting force. The till is compacted and partly ce- 
mented, particularly in the upper part (12). Ex- 
amination of the thin section reveals a very close 
packing of soil particles and thin, discontinuous 
isotropic stringers between some particles. Com- 
pounds of iron and possibly silica are the probable 
cementing agents. 

Shale and sandstone underlie Beausite soils. 

The Vashon Glacier incorporated these relatively 
soft rocks into the till, producing soil material of 
somewhat finer texture than that of the Alderwood 
soils. Very gravelly recessional outwash from the 
glacier is the material in which Everett soils 
formed. 
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The Osceola mudflow from Mount Ranier covered a 
large area in the south-central part of King County 
(6). It is relatively well graded and dense below 
a depth of 2 to 3 feet. Buckley soils formed in 
mudflow sediments. 

Alluvial deposits in the stream valleys are most- 
ly silty. Puget, Puyallup, and Oridia soils formed 
in this silty alluvial material. Pilchuck soils 
formed in sandy alluvial sediments. 

The Kitsap soil formed in stratified and lami- 
nated, very slowly permeable silty lacustrine sedi- 
ments. Soils that formed in lacustrine sediments 
are strongly sloping and occur mostly in small areas 
in the major valleys and around Lake Washington. 


Climate 


Precipitation and temperature are the main climat- 
ic factors that have influenced soil formation in 
the survey area. Annual precipitation ranges from 
35 inches near Puget Sound to about 80 inches in the 
vicinity of North Bend. This difference in precipi- 
tation has had only a slight effect on soil forma- 
tion. 

Soils on uplands in the western part of the Area 
have a faintly expressed A2 horizon but those in the 
eastern part have a distinct A2 horizon. Examples 
are soils of the Everett and Klaus series. Upland 
soils in the eastern part of the survey area tend 
to be slightly more acid and show more leaching of 
bases than those in the western part. 

Differences in precipitation produce few if any 
differences in the soils of the valleys from one 
part of the Area to another. Moderate to high pre- 
cipitation has caused base saturation of less than 
50 percent in all soils but those of the Newberg, 
Nooksack, and Puyallup series. 

There is a well-defined dry season in summer and 
a rainy season in winter. Maritime air modifies 
temperatures throughout the year. The mean annual 
temperature is about 52° F, at Seattle and about 
50° F, at Snoqualmie Falls. Soils are seldom frozen 
below a depth of 3 or 4 inches. More information 
about the climate of the King County Area is given 
in the section "Climate." 


Living Organisms 


Plants, micro-organisms, earthworms, and other 
forms of life on or in the soil are active in soil- 
forming processes. They provide organic matter, 
help to decompose plant residue, affect the chemistry 
of the soil, and hasten soil formation. Living 
organisms also help to convert plant nutrients to a 
form that is more readily available to plants. 
Animals, such as mountain beaver, retard horizon 
formation by churning or mixing the soil. 

Vegetation has affected formation of the soils in 
the King County Area. Soils formed under conifers 
generally have a thin, dark-colored Al horizon and a 
faint to distinct A2 horizon. Alderwood and Klaus 
soils are examples. Logging operations have de- 
stroyed the thin, faint A2 horizon in most of the 
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Alderwood soils in the Area. Soils that formed 
under deciduous trees have a somewhat thicker and 
lighter colored Al horizon but no trace of an A2 
horizon. Examples are soils of the Nooksack and 
Puyallup series, Sedges, rushes, and grasses in 
open areas of the valley bottoms and on terraces 
have helped form a thick, very dark brown or black 
Al horizon in some soils, for example, in Bellingham, 
Buckley, and Norma soils. The Salal soil formed 
under grass and has an Al horizon, about 18 inches 
thick, that is black in the upper part. 


Topography 


Topography affects runoff and drainage and there- 
by the amount of water that enters the soil. Ina 
level or nearly level area where water neither runs 
off nor accumulates, all of the rainwater, except 
that lost through evaporation or transpiration, 
enters the soil. In a depression where water accu- 
mulates, the amount of water that enters the soil is 
greater than in a level area that receives the same 
amount of rainfall; on a slope where water runs off, 
the amount is less. In general, the greater the 
amount of water that enters the soil, the greater is 
the depth to which the soil is leached and weathered. 

The topography of the King County Area ranges 
from nearly level to very steep. Depressions occur 
in places. Soils in depressions show characteristics 
associated with wetness, namely gray and bluish 
mottles. Examples are soils of the Bellingham and 
Puget series. Soils formed on the highest mounds 
of the valley bottoms are well drained. Sloping 
soils on the upland terraces and in very steep 
mountainous areas are well drained and moderately 
well drained and have bright colors in most of the 
profile. The hazard of erosion generally increases 
with increasing steepness of topography. 


Time 


Time is necessary for the formation of soils from 
parent material. Generally, old soils have more 
strongly expressed horizons than young soils. Most 
soils in the survey area do not have strongly ex- 
pressed horizons. 

In most of the survey area, soil-forming pro- 
cesses have been acting on parent material since the 
glaciation, about 12,000 years ago. Since then allu- 
vium has periodically accumulated in the stream 
valleys. Soil-forming processes have acted on these 
sediments for a shorter period of time. 

Enough time has elapsed for easily recognizable 
horizons to form in most of the soils. Soils on the 
uplands have dark-colored A and B horizons that are 
significantly redder than the parent material. Exam- 
ples are soils of the Everett and Klaus series. 
Soils in depressions on the upland terraces and in 
the valleys commonly have features associated with 
wetness, such as darkened A and B horizons that have 
pale colors and mottles. Buckley and Puget soils 
are examples. Some soils of the bottom land have 


only weakly expressed horizons. For example, Nook- 
sack soils have a thick, dark-colored A horizon, 
but the B horizon is recognizable only by structure 
and not by an increase in chroma. Pilchuck soils 
have not formed an A or B horizon. 


Classification of the Soils 


The classification of soils consists of an order- 
ly grouping according to a system designed to make 
it easier to remember soil characteristics and inter- 
relationships. Classification is useful in organ- 
izing and applying the results of experience and 
research. Soils are placed in narrow classes for 
discussion in detailed soil surveys and for applica- 
tion of knowledge to specific tracts of land. The 
many thousands of narrow classes are then grouped 
into progressively fewer and broader classes in 
successively higher categories in order that infor- 
mation can be applied to large geographic areas. 


Two systems of classifying soils have been used 
in the United States in recent years. The older 
system was adopted in 1938 (2) and revised later 
(18). The system currently used by the National 
Cooperative Soil Survey was developed in the early 
sixties (17) and adopted in 1965 (21). It is under 
continual study. 

The current system of classification has six 
categories. Beginning with the most inclusive, 
these categories are the order, the suborder, the 
great group, the subgroup, the family, and the se- 
ries. The criteria for classification are soil 
properties that are observable or measurable, but 
the properties are selected so that soils of similar 
genesis are grouped together. The placement of some 
soil series in the current system of classification, 
particularly in families, may change as more precise 
information becomes available. 

Table 8 gives the classification of each soil 
series of the King County Area by family, subgroup, 
suborder, and order, according to the current system. 
It also shows one category--the great soil group-- 
of the 1938 system. 


TABLE 8.--SOIL SERIES CLASSIFIED ACCORDING TO THE CURRENT CLASSIFICATION SYSTEM AND THE REVISED 1938 SYSTEM 


Series 
Sub group 


Current classification 


1938 


Suborder classification 


Alderwood--- |Loamy-skeletal, mixed, Entic 

mesic. Durochrepts. 
Beausite----|Loamy-skeletal, mixed, Dystric 

mesic. Xerochrepts. 
Bellingham--|Fine-silty, mixed, non- | Typic Humaquepts- 

acid, mesic. 
Briscot----- Coarse-loamy, mixed, Typic 

nonacid, mesic. Fluvaquents. 
Buckley----- Fine-loamy, mixed, non- | Typic Humaquepts- 

acid, mesic. 
Earlmont----}Fine-silty, siliceous, Typic 

acid, mesic. Fluvaquents. 
Edgewick---- |Coarse-loamy, mixed, Fluventic 

mesic. Haplumbrepts. 
Everett----- loamy-skeletal, mixed, Dystric 

mesic. Xerochrepts. 
Indianola--- |Mixed, mesic------------ Dystric 

Xeropsaments . 

Kitsap------ Fine-loamy, mixed, Dystric 

mesic. Xerochrepts. 
Kiaus ------- Loamy-skeletal, mixed, Typic 

mesic. Haplorthods. 
Neilton----- |Sandy-skeletal, mixed, Dystric 

mesic. Xerorthents. 
Newberg----- Coarse-loamy, mixed, Fluventic 

mesic. Haploxerolls. 
Nooksack-~--- |Coarse-silty, mixed, Fluventic 

mesic, Haploxerolls. 


Brown Podzolic 


Inceptisols 


soils. 
moter cnnH Inceptisols-------;Lithosols. 
Aquepts----~----- Inceptisols------- Wiesenboden 
soils. 
Aquents - --------- Entisols---------- Alluvial soils. 
Aquepts---------- Inceptisols------- Weisenboden- 
like soils. 
Aquents---~-------- Entisols---------- Alluvial soils. 
Umb repts--------- Inceptisols-------~- Alluvial soils. 
Ochrepts--------- Inceptisols------- Brown Podzolic 
soils. 
Psamments -------- Entisols---------- Brown Podzolic 
soils. 
Ochrepts --------- Inceptisols------- Brown Podzolic 
soils. 
Orthods-~----~---- Spodosols~-------- Reddish-Brown 
Lateritic 
soils. 
Orthents--------- Entisols---------- Brown Podzolic 
soils. 
Xerolls---------- Mollisols--------- Alluvial soils. 
Xerolls-------~-- Mollisols------~--- Alluvial soils. 
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TABLE 8.--SOIL SERIES CLASSIFIED ACCORDING TO THE CURRENT CLASSIFICATION SYSTEM AND THE 
REVISED 1938 SYSTEM--Continued 


i 


Current classification 


Series f1938 
Family Sub group Suborder Order classification 
T 
Norma- ------ Coarse-loamy, mixed, Fluventic Aquepts--~--------- Inceptisols---~----- Wiesenboden 
nonacid, mesic. Humaquepts. soils. 
Oreas------- Dysic, mesic------------ Typic Fibrists--------~ Histosols--------- Bog soils. 
Sphagnofibrists, 
Oridia------ Coarse-silty, mixed, Typic Aquents---------- Entisols-----~~--- Alluvial soils. 
nonacid, mesic. Fluvaquents. 
Ovall------- Coarse-loamy, mixed, Typic Umbrepts--------- Inceptisols------- Brown Podzolic 
mesic. Xerumbrepts. soils. 
Pilchuck---- |Mixed, mesic-~---------- Dystric Psamments~------- Entisols---------- Alluvial soils. 
Xeropsamments . 
Puget------- Fine-silty, mixed, non- |Fluventic Aquepts---------- Inceptisols------- Alluvial soils. 
acid, mesic. Haplaquepts. 
Puyallup---- |Coarse-loamy over sandy |Fluventic Xerolls---------- Mollisols--------- Alluvial soils. 
or sandy-skeletal, Haploxerolls. 
mixed, mesic. 
Ragnar-~----- Coarse-loamy over sandy |Dystric Ochrepts---~------ Inceptisols------~ Podzolic soils. 
or sandy-skeletal, Xerochrepts. 
mixed, mesic. 
Renton------ Coarse-loamy over sandy |Mollic Aquents-~-------- Entisols---------- Alluvial soils. 
or sandy-skeletal, Fluvaquents. 
mixed, nonacid, mesic. 
Salal------- Fine-loamy, mixed, Pachic Umbrepts--------- Inceptisols------- Prairie soils. 
mesic. Haplumbrepts. 
Sammamish---j|Fine-loamy, mixed, Fluvaquentic Aquepts---------- Inceptisols------- Wiesenboden- 
nonacid, mesic. Humaquepts. like soils. 
Seattle----- Euic, mesic---~-----~---- Typic Hemists~--------- Histosols--------- Bog soils. 
Medihemists. 
Shalcar----- Loamy, mixed, live, Terric Saprists--~------- Histosols--------~- Hal f-Bog 
mesic. Medisaprists. soils. 
Si---------- Coarse-silty, mixed, Typic Fluvents--------- Entisols---------- Alluvial soils. 
nonacid, mesic. Udifluvents. 
Snohomish--- |Fine, mixed, nonacid, Thapto-Histic Aquents---------- Entisols---------- Humic Gley 
mesic. Fluvaquents. soils. 
Snohomish, Fine-silty, mixed, Thapto-Histic Aquents---------- Entisols---------- Humic Gley 
thick sur-| nonacid, mesic. Fluvaquents. soils. 
face 
variant. 
Sultan------ Fine-silty, mixed, Typic Fluvents--------- Entisols---~------- Alluvial soils. 
nonacid, mesic. Udifluvents. 
Tukwila----- Dysic, Mesic----~------~ Limnic Saprists---~------ Histosols--------- Bog soils. 
Medisaprists. 
Woodinville- |Fine-silty, mixed, Typic Aquents---------- Entisols-~---~------- Half-Bog 
nonacid, mesic. Fluvaquents. soils. 
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ENTISOLS: Entisols have few, if any, clearly 
expressed genetic characteristics. They either lack 
genetic horizons or have only the beginning of hori- 
zons. Entisols in the King County survey area are 
divided into four suborders, the Psamment, Aquent, 
Fluvent, and Orthent. 

Psamment suborder.--Entisols in this suborder 
have a texture of loamy fine sand or coarser through- 
out the 10- to 40-inch zone. Indianola and Pilchuck 
soils are representative. 

Orthent suborder.--Entisols in this suborder have 
a texture of very gravelly sand and textures finer 
than loamy fine sand between depths of 10 and 40 
inches. Neilton soils are representative. 

Aquent suborder.~-Entisols in this suborder have 
characteristics associated with wetness. Briscot, 
Earlmont, Oridia, Renton, Snohomish, and Woodinville 
soils are representative. 

Fluvent suborder.--Entisols in this suborder have 
a texture of loamy very fine sand or finer between 
depths of 10 and 40 inches and do not have character- 
istics associated with wetness. Si and Sultan soils 
are representative. 


INCEPTISOLS: This order is made up of soils that 
show only slight evidence of soil formation. The 
horizons are weakly expressed. In general, the 
soils in this order have weaker horizonation and are 
less strongly weathered and leached than those of 
any other order except the Entisol. 

The Inceptisols of this Area formed in parent 
materials of mixed mineralogy deposited both by 
glacial and stream action. Soils in the Inceptisol 
order have drainage classes ranging from moderately 
well drained to poorly drained. The vegetation is 
mainly deciduous and coniferous trees on the moder- 
ately well drained soils and sedges, grasses, and 
rushes on the poorly drained soils. The Incep- 
tisols of this survey area are divided into three 
suborders, the Aquepts, Ochrepts, and Umbrepts. 

Aquept suborder.--Soils in this suborder are 
saturated at some period of the year unless they 
have been artificially drained. Bellingham, Buckley, 
Norma, Puget, and Sammamish soils are in this sub- 
order. 

Ochrept suborder.--Soils in this suborder have a 
slightly darkened A horizon and a weakly expressed B 
horizon. Alderwood, Beausite, Everett, Kitsap, and 
Ragnar soils are in this suborder. 

Umbrept _suborder.--Soils in this suborder have a 
very dark colored A horizon and either no B horizon 
or one that is weakly expressed. Edgewick, Ovail, 
and Salal soils are in this suborder. 


MOLLISOLS: Soils in this order have a thick, 
dark-colored surface layer that is at least 1 percent 
organic matter and has more than 50 percent base 
saturation. The Mollisols in the survey area all 
formed in alluvial sediments of mixed mineralogy. The 
native vegetation was grass, shrubs, and deciduous 
trees. Mollisols in the survey area are in the 
Xeroll suborder. 


Xeroll suborder.--Soils in this suborder are sea- 
sonally dry between depths of 7 and 20 inches. New- 
berg, Nooksack, and Puyallup soils are in this sub- 
order. 


SPODOSOLS: The soils in this suborder have a hori- 
zon in which iron and aluminum oxides have accumu- 
lated at or near the surface, along with some organic 
carbon, but with little or no additional clay. This 
horizon is called a spodic horizon. It is about 
equivalent to a Bir horizon. The native vegetation 
was a coniferous forest. The one Spodosol in the 
survey area is in the Orthod suborder. 

Orthod suborder.--Klaus soils are in this sub- 
order. 


HISTOSOLS: This order is made up of soils that 
have a large amount of organic matter. They are 
commonly very poorly drained or poorly drained. 
Three Histosol suborders are represented in the 
survey area, the Fibrist, Hemist, and Saprist. 

Fibrist suborder.--Soils in this suborder have a 
very large amount of fibre that is well preserved 
and readily identifiable as to botanical origin. 
Orcas soils are in this suborder. They formed in 
sphagnum peat. 

Hemist suborder.--Soils in this suborder have 
organic material that is partly decomposed but 
still has some recognizable plant parts. Seattle 
soils are in this suborder. 

Saprist suborder.--Soils in this suborder have 
organic material that is mostly decomposed and in 
which only few if any plant parts are identifiable. 
Shalcar and Tukwila soils are in this suborder. 


Laboratory Data 


The chemical properties of soils of the Buckley, 
Klaus, Nooksack, and Snohomish series are given in 
table 9. The representative profile of each series 
is described in the section "Descriptions of the 
Soils." The data in table 9 can be used by soil 
scientists to classify soils, develop concepts of 
soil genesis, and to estimate the response of soils 
to applications of fertilizer and lime. Additional 
laboratory data are available for the Alderwood, 3/ 
Everett, and Klaus series (20). ~ 

All of the samples analyzed were taken from care- 
fully selected pits. The samples are considered 
representative of the soil material that is made up 
of particles less than three-fourths of an inch in 
diameter. The soil material was rolled, crushed, 
and sieved by hand to remove fragments more than 2 
millimeters in diameter. 

The following laboratory methods were used. 
Extractable calcium and magnesium were determined by 
extraction with neutral normal ammonium acetate (4). 


3/ 

“BRACKETT, MICHAEL H. Alderwood Soil Series. 
1966. [Unpublished master's thesis. Copy on file 
Dept. of Agron., Wash. State Univ. Pullman] 
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TABLE 9.--LABORATORY 


[Determinations made at SCS Soil 


Extractable bases Catzon-exchange 


capacity 
Soil, location, Depth Sum Ex- 
and from Horizon of change 
sample number surface bases mi WH) OAc 
in. Meq./ Meq./ Meq./ 
100 gm.) 100 -| 100 gm. 
of soill of soil] of soil 
Buckley silt loam: 

1,550 feet west, 300 0-10 |Ap 6.2 0.5 0.2 0.3 7.2 36.5 31,0 
feet south of Ey; 
corner of sec. 20, 

T, 20 N., R. 6E., 
King County. 66 
Wash. 17-5-1. 

Klaus gravelly loamy sand: 

sWwiswt, sec. 7, T. 0-13 «(Ae an 12 12 a1 ze) 16.3 14.3 
23.N., R. 98., King | 13-3 B2Lhir oy .2 63 a: 1.0 4.8 31.4 
County. 66 Wash. 3-13 |Be2hir 4 wk 12 ods .8 30.8 22,3 
17-1-1 through 13-25 {IIB23ir 3 eal ok wl 6 20.9 18.4 
17-1-5. 25-36 {IIc 3 aa male wl 6 533 6.0 

Nooksack silt loam: 

1,800 feet east, 500 OQ-2 Apl 6.7 -6 2 1.0 8.5 7.8 13.7 
feet south of WE 2-11 |ap2 5.0 23 2 7 6.2 7.8 11.4 
corner of sec. 4, T. 
eu N., R. 7 E., King 
County. 66 Wash. 

17-2l1-1, L7-21-2. 
Snohomish silt loam: 

1,050 feet east, 500 O-8 he 15.6 5 3 3 16.7 34.8 36.6 
feet south of W. 
corner, sec, 24, T. 
21N., R. 4 B., King 
County. 66 Wash. 

17-10-1. 
oe eee I 
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DATA 


Survey Laboratory, Riverside, Calif. ] 


Na-dithionate- Base Soil reaction-- 
pyrophosphate extractable saturation Carbon | Extract- 


C+A1+Fe NH) OAc 


Pet. 
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Extractable sodium and potassium were determined by 
flame photometry after extraction with ammonium 
acetate (7). Exchange acidity was determined by 
leaching with barium chloride and back titrating 
with 0.2N hydrochloric acid (13). Cation-exchange 
capacity was determined by displacement with ammo- 
nium acetate (13, 27). Exchangeable aluminum was 


extracted with potassium chloride (10, 14), and 
titration was done with potassium fluoride (26). 
Organic carbon was determined by the modified Walk- 
ley technique (13, 23). Reaction was determined in 
water, potassium chloride, and sodium fluoride. 
Iron and aluminum were extracted with a sodium 
pyrophosphate-sodium dithoinite solution (8). 
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CLIMATE _ 


Most of the air masses that reach the survey area 
originate over the Pacific Ocean. The maritime air 
influences the climate throughout the year. The 
prevailing wind is from the southwest in fall and 
winter and gradually shifts to the northwest late in 
spring and in summer. There is a well-defined dry 
season in summer and a rainy season in winter. Annu- 
al precipitation increases from 35 inches in low- 
lands adjacent to Puget Sound to 150 inches or more 
on the wettest slopes of the Cascade Mountains. 
Snowfall ranges from less than 20 inches near Puget 
Sound to 400 inches on the higher slopes in the 
eastern part of the Area. Fifty percent of the annu- 
al precipitation falls from October through January 
and 75 percent from October through March. Total 
rainfall for July and August is less than 5 percent 
of the annual. 

During the warmest months in summer, afternoon 
temperatures over the lowlands are in the 70's, 
decreasing to the 60's in the mountains. Tempera- 
tures can be expected to decrease 3 or 4 degrees 
with each increase of 1,000 feet in elevation. Maxi- 
mum temperatures reach 85° to 90° F. on 5 to 15 days, 
and 100° F. has been recorded in the lowlands. The 
hottest weather and lowest relative humidity general- 
ly occur during brief periods when easterly winds 
blow. 

In summer, the average relative humidity ranges 
from about 90 percent at sunrise to 50 percent in 
midafternoon. In winter, it ranges from 90 percent 
to 75 percent. Occasionally it may drop to 30 per- 
cent or less when dry easterly winds blow. 

In winter, afternoon temperatures over the low- 
lands range from the lower 30's to the lower 40's 
and minimums from the mid-20's to the mid-30's. Be- 
low freezing temperatures are recorded on 30 to 90 
nights depending on air drainage, distance from the 
Sound, and elevation (table 10). Almost every 
winter, minimums ranging from 10° to 20° F. are 
reported on a few nights, and below zero readings 
have been recorded in some localities. In the 
mountains, temperatures are below freezing on most 
nights between mid-October and April. The coldest 
weather occurs when the Pacific Northwest is under 
the influence of air from over the interior of 
the continent. 

Maritime air that reaches the Washington coast 
late in fall and in winter is moist and is about 


4/ 
By EARL PHILLIPS, climatologist for Washington, 


National Weather Service, U.S. Department of Commerce. 
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the temperature of the ocean's surface. Orographic 
lifting and cooling of air masses moving inland 
causes cloudiness and variable precipitation (table 
11). In the drier areas, annual precipitation 1 
year in 10 has ranged from less than 25 to more than 
40 inches, and on the wetter slopes of the Cascades, 
from less than 80 to more than 130 inches. Measur- 
able precipitation (0.01 inch or more) is recorded 
on 4 to 8 days each month in summer, 10 to 15 days 
in fall and spring, and 20 to 25 days in winter. 

During the wet season, rainfall is usually of 
light to moderate intensity and continuous over a 
period of time, rather than heavy downpours for 
brief intervals. Thunderstorms occur on 5 to 10 
days each year, mostly in summer. 

Most winter precipitation falls as rain at eleva- 
tions below 1,500 feet, as rain or snow between 
1,500 and 2,500 feet, and as snow at the higher 
elevations. Near the crest of the Cascades, snow 
can be expected in October, and it will remain on 
the ground from November until July. Snowfall 
ranges in depth from 10 to 30 inches over the low- 
lands, from 30 to 60 inches in valleys near the 
mountains and in the foothills, and from 300 to 400 
inches on the higher ridges. In the mountains, 
density of the winter season snowpack increases from 
about 30 percent water early in winter to 45 percent 
in April. Snow depths at the higher elevations 
range from 75 to 150 inches in an average winter; it 
increases to 200 inches or more in seasons of heavier 
snowfall. 

There are generally two periods of high stream 
flow each year. The major one occurs in fall and 
winter, coinciding with the season of heavy precipi- 
tation, and the other late in spring as the snowpack 
melts. Streams may rise above flood stage several 
times each rainy season, 

The number of clear or only partly cloudy days 
each month is 4 to 7 in winter, 10 to 15 in spring 
and fall, and 20 or more in summer. 

Winds in this Area are influenced to some extent 
by topography. In general, the prevailing wind is 
from the south or southwest in winter and the west 
or northwest in summer. The strongest winds are 
from the southwest and occur as the more intense 
winter storms move inland. Extreme winds at 30 feet 
above the ground can be expected to exceed 55 miles 
per hour once in 2 years, 80 miles per hour once in 
50 years, and 90 miles per hour once in 100 years. 

Depth of frost in the soil is quite variable. In 
an average winter, frost reaches a depth of 4 to 8 
inches and may penetrate 15 inches or more during 


prolonged cold periods with no snow cover. Soils un- 
der the mountain snowpack are usually free of frost 
unless they are frozen before snow starts accumula- 
ting. 

In the lowlands, the longest growing season, 190 
to 220 days, is near the Puget Sound. The shortest, 
145 to 175 days, is in valleys separated from the 
Sound by ridges and in the foothills. 

Annual evaporation is estimated at 25 to 35 
inches. In an average season, the monthly evaporation 
is 2 to 3 inches in April, 5 to 7 inches in July, 
and 3 to 4 inches in September. 

Evapotranspiration is the combined loss of 
water to the atmosphere through evaporation and 


through transpiration from plants. Techniques 
developed by Palmer-Havens for the application of 
the Thornthwaite method were used to estimate the 
potential evapotranspiration, or the theoretical 
maximum amount of water that could be used under 
ideal conditions (table 11). Assuming that soils 
have an available water capacity of 6 inches, 
estimates also have been made of the actual 
evapotranspiration. 


Potential evapotranspiration in midsummer 
exceeds actual evapotranspiration by approximately 
2 inches in the drier areas and by 1 inch on the 
wetter slopes of the Cascades. 


GEOLOGY 


The soils and land types of the King County Area 
formed largely in deposits of glacial drift laid 
down during the Vashon period of the Fraser glacia- 
tion (5) late in the Pleistocene. The major kinds 
of material left by the glacier are till, recession- 
al outwash, and pro-glacial lacustrine and outwash 
sediments. Following deglaciation, alluvium accumu- 
lated in the valleys, and a mudflow from Mount 
Ranier covered a large area in the vicinity of 
Enumclaw. Figure 7 shows the general location of 
the major geologic material in the Area. See page 96. 

The Vashon till consists of very dense, consoli- 

dated lodgement till that ranges in thickness from 
about 5 feet to nearly 100 feet and has a mantle of 
ablation till about 3 feet thick. The ablation till 
is loose, and 1t is in this material that soils of 
the Alderwood series formed. The Vashon till is the 
most extensive of the geologic material in the sur- 
vey area. The till plain is undulating, and slopes 
are mostly 6 to 15 percent. In some areas slopes are 
less than 6 percent, and numerous slopes on terrace 
fronts to the valleys are more than 15 percent. 
Many poorly drained closed depressions punctuate the 
landscape. Organic soils of the Seattle series and 
wet mineral so1ls of the Bellingham and Norma series 
are in these depressions. 

As the Vashon glacier receded, large quantities 
of meltwater were discharged from it. The meltwater 
sorted material in its path and left very gravelly 
and sandy sediments that range in thickness from 4 
or 5 feet to 80 or 100 feet on the upland terraces. 
Major delta deposits are several hundred feet thick. 
The recessional, very gravelly sediments are loose 
and porous, and it is in these sediments that soils 
of the Everett series formed. Indianola soils formed 
in the sandy recessional deposits. The outwash 
terraces and plains are nearly level but have terrace 
escarpments as steep as 35 to 40 percent. 

A northwest-trending ridge in the central part of 
the survey area 1s an uplift of shale, sandstone, 
conglomerate, and some carbonaceous shale and coal- 
beds (9). Andesite, tuff, and breccia also occur 
on the ridge from place to place. The Vashon glacier 


rode over the highest parts of the ridge, picked up 
some of the country rock, and left a mantle of 
debris about 3 feet thick in most places over the 
ridge. The terrain is fairly steep and has some 
slopes as steep as 75 to 80 percent. Soils of the 
Beausite series overlie the sedimentary rock, and 
soils of the Ovall series overlie the volcanic mate- 
rial. 

Pro-glacial lacustrine and sandy outwash sedi- 
ments are exposed mostly on the strong slopes that 
extend into the major valleys, such as the one near 
Kent and Auburn, around Lake Washington and Lake 
Sammamish, and in the Patterson Creek and Snoqualmie 
River Valleys. Soils of the Kitsap series formed in 
the silty lacustrine sediments, and soils of the 
Indianola series formed in the sandy outwash sedi- 
ments . 

About 5,000 years ago, a mudflow came from the 
north side of Mount Ranier, down the valley of the 
White River, and covered a large area in the vicin- 
ity of Enumclaw. It is known as the Osceola mudflow 
(6). The mudflow was so fluid that it flowed around 
most of the knobs of the Vashon till plain and left 
many of their drumlin-shaped tops exposed. The 
surface of the mudflow material is nearly level, 
which restricts drainage. The mudflow sediments are 
gravelly loam that 1s loose in the upper 18 to 30 
inches because of weathering and soil formation and 
very dense and impervious below. Stones and gravel 
are principally andesite and basalt from the Cascade 
Mountains to the east. The clay mineral montmo- 
rillonite is abundant, but Vashon drift has stones 
and gravel mostly of granitic origin, and the domi- 
nant clay minerals are illite and chlorite. Soils 
of the Buckley series formed in the Osceola mud- 
flow. 

Alluvium accumulated in the valleys in post- 
glacial times. In the valleys of the Green, 
Sammamish, and Snoqualmie Rivers, the sediments are 
many tens of feet thick, are mostly silty, and have 
lenses of sand and peat in some places. Soils of the 
Puget, Puyallup, Sultan, and Seattle series formed 
in this alluviun. 
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TABLE 10,.--PROBABILITY OF FREEZING TEMPERATURES AFTER 


Probability in spring 
Station Temperature 
90 15 50 25 10 
percent percent percent percent percent 
Bothell 2 N. 
(elevation 100 feet) 28 Mar. 19 Mar. 30 Apr. 13 
eh Feb. 7 Feb. 21 Mar. 8 
Cedar Lake 32 Mar. 21 Apr. 2 ' Apr. 15 
(elevation 1,560 feet) 28 Feb. 11 Mar. 1 Mar. 16 
2k (1/) Jan. 29 Feb. 14 Mar Mar. 15 
Landsburg 32 Apr. 15 Apr. 27 May LO May eh June 4 
(elevation 535 feet) 28 Mar. 4 Mar. 16 Mar. 29 Apr. 11 Apr. 2h 
2k Jan. 8 Feb. 4 Feb. 19 Mar. 5 Mar. 18 
Monroe 2 WSW. 32 Mar. 21 Apr. 3 Apr. 16 Apr. 30 May 12 
(elevation 120 feet) 28 Feb. 21 Mar. 5 Mar. 19 Apr. 1 Apr. 14 
eh (1/) Jan. 28 Feb. 17 Mar. 6 Mar. 17 
Seattle-Tacoma Airport 32 Mar. 15 Mar. 27 Apr. 9 
(elevation 386 feet) 28 Feb. 5 Feb. 23 Mar. 9 
ek (1/) Jan. 18 Feb. 9 
Seattle University of Washington 32 Feb. 26 Mar. 1O Mar, 23 
(elevation 113 feet) 28 (1/) Jan. 10 Feb. 2 
2k (/) (1/) Jan. 17 
Snoqualmie Falls 32 
(elevation 430 feet) 
Vashon Island 
(elevation 231 feet) 


Not reported. 
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SPECIFIED DATES IN SPRING AND BEFORE SPECIFIED DATES IN FALL 


Probability in fall Period between 


last occurrence 
10 25 50 5 in spring and 
percent percent percent first in fall 


Sept. 12 145 
Oct. 7 8 200 
Oct, 22 j 252 


Oct. 10 201 
Oct. 29 251 
Nov. 13 299 


Sept. 21 : 157 
Oct. 21 229 
Nov. 7 286 


Sept. 30 190 
Oct. 22 239 
Nov. 2 283 


Oct. 10 207 
Oct. 26 253 
Nov. 20 325 


Oct. 26 2ho 
Nov. 21 319 
Dec. 3 348 


Sept. 16 - 156 
Oct. 16 221 
Nov. 8 F 281 


Oct. 15 . 216 
Nov. 18 289 
Dec. 2 3hy 
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TABLE 11.--PRECIPITATION, POTENTIAL 


— eee pela 


Bothell 2 N. (elevation 100 feet): 
Precipitation------------------ 5.4 4,2 3.8 2.5 2.4 
Potential evapotranspiration--- a 6 1.1 1.9 2.9 
Actual evapotranspiration 
(soil that has a 6-inch a 
available water capacity) --- a 36 ig tt 1.9 2.9 
Cedar Lake (elevation 1,560 feet): 
Precipitation-=----------------- 13.2 10.7 11.2 7.6 6.2 
Potential evapotranspiration--- +2 4 9 1.7 2.7 
Actual evapotranspiration 
(soil that has a 6-inch 
available water capacity) -- 2 an 9 het 2.7 
Landsburg (elevation 535 feet): 
Precipitation------------------ 6.8 5.7 5.8 4.0 3.3 
Potential evapotranspiration--- oH .6 1.2 2.0 3.0 
Actual evapotranspiration 
(soil that has a 6-inch 
available water capacity)-- wh -6 1.2 2.0 3.0 
Monroe (elevation 120 feet): 
Precipitation--<<= secre nee nennn 5.7 4.8 45 3.2 3.0 
Potential evapotranspiration--- oh 3 dae 2.0 Sal 
Actual evapotranspiration 
(soil that has a 6-inch 
available water capacity)--- ali 5 1.2 2.0 3.1 
Palmer 3 SE. (elevation 895 feet): 
Precipitation------c--ee-e-nene- 1.1 9.5 10.2 7.3 5.9 
Potential evapotranspiration---- 3 Pp) 1.0 1.9 2.9 
Actual evapotranspiration 
(soil that has a 6—inch 
available water capacity) --- 3 5 1.0 1.9 2.9 
Seattle-Tacoma Airport (elevation 
386 feet): 
Precipitati onq~------------n--- LT 4.0 3.4 2.1 1.6 
Potential evapotranspiration---- 3 6 1.2 1.8 3.1 
Actual evapotranspiration 
(soil that has a 6-inch 
available water capacity)--- 3 6 1.2 1.8 3.0 
Seattle University of Washington 
(elevation 113 feet): 
Precipitation--~--------------- - LT 3.9 3.2 2.1 1.9 
Potential evapotranspiration---- 5 of Lee 2.0 Sick 
Actual evapotranspiration 
(soil that has a 6-inch 
available water capacity) --- 5 ef 1.2 2.0 3.0 
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EVAPOTRANSPIRATION, AND ACTUAL EVAPOTRANSPIRATION 
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TABLE 11.--PRECIPITATION, POTENTIAL EVAPOTRANSPIRATION, 


Station 


Snoqualmie Falls (elevation 430 
feet): 
Precipitationjwannqseennnnenenne 
Potential evapotranspiration--- 
Actual evapotranspiration 
(soil that has a 6-inch 
available water capacity)--- 


Vashon (elevation 231 feet): 
Precipitation --sneenceeeeeen ena - 
Potential evapotranspiration---- 
Actual evapotranspiration 

(soil that has a 6-inch 
available water capacity)--- 
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AND ACTUAL EVAPOTRANSPIRATION--Continued 
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Figure 7.--Geologic material in the King County Area. 
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GLOSSARY 
Alluvium., Soil material, such as sand, silt, or Cemented.--Hard and brittle; little affected by 


clay, that has been deposited on land by 
streams. 

Available water capacity (also termed available 
moisture capacity). The capacity of soils to 
hold water available for use by most plants. 
It is commonly defined as the difference be- 
tween the amount of soil water at field capac- 
ity and the amount at wilting point. It is 
commonly expressed as inches of water per inch 
of soil. 

Bottom land. Low land formed by alluvial deposits 

along a stream or in a lake basin; a flood 

plain. 

As a soil separate, the mineral soil parti- 
cles less than 0.002 millimeter in diameter. 
As a soil textural class, soil material that 
is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 
Cobblestone. A rounded or partly rounded fragment 

of rock, 3 to 10 inches in diameter. A single 
piece is either a cobblestone or small stone. 
Cobbly soils contain 15 to 50 percent cobble- 
stones by volume. 

Consistence, soil. The feel of the soil and the 
ease with which a lump can be crushed by the 
fingers. Terms commonly used to describe 
consistence are-- 

Loose.--Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.--When moist, crushes easily under gentle 
pressure between thumb and forefinger and 
can be pressed together into a lump. 

Firm.--When moist, crushes under moderate pres- 
sure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.--When wet, readily deformed by moderate 
pressure but can be pressed into a lump; 
will form a "wire" when rolled between 
thumb and forefinger. 

Sticky.--When wet, adheres to other material and 
tends to stretch somewhat and pull apart, 
rather than to pull free from other mate- 
rial. 

Hard.--When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb 
and forefinger. 

Soft.--When dry, breaks into powder or individual 
grains under very slight pressure. 


Clay. 
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moistening. 

Drainage class (natural). Refers to the conditions 
of frequency and duration of periods of satu- 
ration or partial saturation that existed 
during the development of the soil, as opposed 
to altered drainage, which is commonly the 
result of artificial drainage or irrigation 
but may be caused by the sudden deepening of 
channels or the blocking of drainage outlets. 
Seven different classes of natural soil drain- 
age are recognized, 

Excessively drained soils are commonly very 
porous and rapidly permeable and have low 
available water capacity. 

Somewhat excessively drained soils are also very 
permeable and are free from mottling 
throughout their profile. 

Well drained soils are nearly free from mottling 
and are commonly of intermediate texture. 

Moderately well drained soils commonly have a 
slowly permeable layer in or immediately 
beneath the solum. They have uniform color 
in the A and upper B horizons and have 
mottling in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for signif- 
icant periods but not all the time, and in 
Podzolic soils commonly have mottling below 
6 to 16 inches, in the lower A horizon and 
in the B and C horizons. 

Poorly drained soils are wet for long periods and 
are light gray and generally mottled from 
the surface downward, although mottling 
may be absent or nearly so in some soils. 

Very poorly drained soils are wet nearly all the 
time. They have a dark-gray or black sur- 
face layer and are gray or light gray, with 
or without mottling, in the deeper parts of 
the profile. 

Erosion. The wearing away of the land surface by 
wind (sandblast), running water, or other 
geological agents. 

Glacial till (geology). Unassorted, nonstratified 
glacial drift, consisting of clay, silt, sand, 
and boulders transported and deposited by 
glacial ice. Ablation till settles out of the 
melting ice and commonly is friable. Lodgement 
till is material over which the glacier has 
passed and is commonly dense and hard. 


Gravel. Rounded and semi-rounded fragments of rocks 
one-eighth inch to 3 inches in diameter. A 
single piece is a pebble. Gravelly soils con- 
tain 15 to 50 percent gravel, by volume. 

Horizon, soil. A layer of soil, approximately 
parallel to the surface, that has distinct 
characteristics produced by soil-forming 
processes. These are the major horizons: 

0 horizon.--The layer of organic matter on the 
surface of a mineral soil. This layer 
consists of decaying plant residues. 

A horizon.--The mineral horizon at the surface or 
just below an 0 horizon. This horizon is 
the one in which living organisms are most 
active and therefore is marked by the accu- 
mulation of humus. The horizon may have 
lost one or more of soluble salts, clay, 
and sesquioxides (iron and alumimum oxides). 

B horizon.--The mineral horizon below an A hori- 
zon. The B horizon is in part a layer of 
change from the overlying A to the under- 
lying C horizon. The B horizon also has 
distinctive characteristics caused (1) by 
accumulation of clay, sesquioxides, humus, 
or some combination of these; (2) by pris- 
matic or blocky structure; (3) by redder or 
stronger colors than the A horizon; or (4) 
by some combination of these. Combined A 
and B horizons are usually called the solun, 
or true soil. If a soil lacks a B horizon, 
the A horizon alone is the solun. 

C horizon.--The weathered rock material immediate- 
ly beneath the solum. In most soils this 
material is presumed to be like that from 
which the overlying horizons were formed. 
If the material is known to be different 
from that in the solum, a Roman numeral 
precedes the letter C. 

R layer.--Consolidated rock beneath the soil. The 
rock usually underlies a C horizon but may 
be immediately beneath an A or B horizon. 

Mottling, soil. Irregularly marked with spots of 
different colors that vary in number and size. 
Mottling in soils usually indicates poor 
aeration and lack of drainage. Descriptive 
terms are as follows: Abundance--few, common, 
and many; size--fine, medium, and coarse; and 
contrast--faint, distinct, and prominent. The 
size measurements are these: fine, less than 5 
millimeters (about 0.2 inch) in diameter along 
the greatest dimension; medium, ranging from 5 
millimeters to 15 millimeters (about 0.2 to 
0.6 inch) in diameter along the greatest 
dimension; and coarse, more than 15 milli- 
meters (about 0.6 inch) in diameter along the 
greatest dimension. 

Organic soil. A general term applied to a soil or 
to a soil horizon that consists primarily of 
organic matter. If the organic matter is 
undecomposed and can be identified, the soil 
is peat. If the organic matter is decomposed, 
the soil is mick. Muck and peat usually accu- 
mulate where drainage is very poor. 


Parent material. Disintegrated and partly weather- 
ed rock from which soil has formed. 


Ped. An individual natural soil aggregate, such as 
a crumb, a prism, or a block, in contrast to 
a clod. 

Permeability. The quality of a soil that enables 
water and air to move through it. Terms used 
to describe permeability are: 

Term Inches per hour 
Very slow Less than 0.06 
Slow 0.06 - 0.20 
Moderately slow 0.20 - 0.63 
Moderate 0.63 - 2.00 
Moderately rapid 2.00 - 6.30 
Rapid 6.30 - 20.0 
Very rapid More than 20.0 


Profile, soil. A vertical section of the soil 
through all its horizon and extending into the 
parent material. 

Reaction, soil. The degree of acidity or alkalinity 
of a soil, expressed in pH values. A soil that 
tests to pH 7.0 is precisely neutral in reac- 
tion because it is neither acid nor alkaline. 
An acid, or "sour," soil is one that gives an 
acid reaction; an alkaline soil is one that is 
alkaline in reaction. In words, the degrees 
of acidity or alkalinity are expressed thus: 


pH 
Extremely acid----------~---------- Below 4.5 
Very strongly acid---------------- 4.5 to 5.0 
Strongly acid-------------~------- 5.1 to 5.5 
Medium acid----------------------- 5.6 to 6.0 
Slightly acid--------------------- 6.1 to 6.5 
Neutra] --------------------------- 6.6 to 7.3 
Mildly alkaline------------------- 7.4 to 7.8 
Moderately alkaline------~--~----- 7.9 to 8.4 
Strongly alkaline----------------- 8.5 to 9.0 
Very strongly alkaline------------ 9.1 and higher 
Runoff. The water that is removed by flow over the 


surface of the soil. The rapidity of runoff 
and the amount of water removed are affected 
by slope; by the texture, structure, and 
porosity of the surface layer; by the vegeta- 
tion; and by the prevailing climate. Relative 
degrees of runoff are as follows: 

Ponded. None of the water runs off the soil. The 
water either moves through the soil or 
evaporates. 

Very slow. Water is on the surface for long 
periods or enters the soil immediately. 
little water is removed as runoff. 


Very 


Slow. Water covers the soil for significant 
periods or enters the soil. Only a small 
amount is removed as runoff. 

Medium. A moderate amount of water enters the 


soil profile, and free water is on the sur- 
face only for short periods. The loss of 
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water through runoff does not reduce 
seriously the supply available for plant 
growth. 


Rapid. Most precipitation moves rapidly over the 


soil, and a small part moves through the 
soil profile. 


Very rapid. A very large amount of water runs 


Sand. 


Series, soil. 


Silt. 


Structure, soil. 
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off the soil, and a very small part moves 
through the profile. 

Individual rock or mineral fragments in soils 
having diameters ranging from 0.05 to 2.0 
millimeters. Most sand grains consist of 
quartz, but they may be of any mineral composi- 
tion. The textural class name of any soil 
that contains 85 percent or more sand and not 
more than 10 percent clay. 

A group of soils developed from a 
particular type of parent material and having 
genetic horizons that, except for texture of 
the surface layer, are similar in differen- 
tiating characteristics and in arrangement in 
the profile. 

Individual mineral particles in a soil that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very 
fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and 
less than 12 percent clay. 

The arrangement of primary soil 
particles into compound particles or clusters 


Subsoil. 
Substratum. 


Texture, soil. 


that are separated from adjoining aggregates 
and have properties unlike those of an equal 
mass of unaggregated primary soil particles. 
The principal forms of soil structure are-- 
platy (laminated), prismatic (vertical axis of 
aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or 
subangular), and granular. Structureless 
soils are (1) single grain (each grain by it- 
self, as in dune sand) or (2) massive (the 
particles adhering together without any regu- 
lar cleavage, as in many claypans and hard- 
pans). 

Technically, the B horizon; roughly, the 
part of the solum below plow depth. 
Technically the part of the soil below 
the solun, 

The relative proportions of sand, 
silt, and clay particles in a mass of soil. 
The basic textural classes, in order of 
increasing proportions of fine particles, are 
sand, loamy sand, sandy loam, loam, silt loam, 
silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The 
sand, loamy sand, and sandy loam classes may 
be further divided by specifying ''coarse," 
"fine," or "very fine." 


Volcanic ash. Small, ashy particles of solid or 


porous obsidian or pumice ejected by volcanic 
activity. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil 
es to which the mapping unit belongs. See table 6, page 70, for descriptions of woodland groups. Other 
information is given in tables as follows: 


seri 


Acreage and extent, table 1, page 9. 


Town and country planning, table 4, page 57. 


Engineering uses of the soils, tables 2 and 3, Recreational uses, table 5, page 64. 
pages 36 through 55. Estimated yields, table 7, page 79. 
Woodland 
Described Capability unit group 
on 
Mapping unit page 
Alderwood gravelly sandy loam, 0 to 6 percent slopes---------- 10 
Alderwood gravelly sandy loam, 6 to 15 percent slopes--------- 8 
Alderwood gravelly sandy loam, 15 to 30 percent slopes-------- 10 
Alderwood and Kitsap soils, very steep 10 
Arents, Alderwood material, 0 to 6 percent slopes 1/---------- 10 
Arents, Alderwood material, 6 to 15 percent slopes 1/--------- 10 
Arents, Everett material 1/------------------------ er 1 
Beausite gravelly sandy loam, 6 to 15 percent slopes ll 
Beausite gravelly sandy loam, 15 to 30 percent slopes-----~---- 12 
Beausite gravelly sandy loam, 40 to 75 percent slopes--------- 12 
Bellingham silt loam 12 
Briscot silt loam--------~-------------- 13 
Buckley silt loam--- 13 
Coastal beaches----- 14 
Earlmont silt loam----------~~-------- 14 
Edgewick fine sandy loam----------~--------~~----+-------- 15 
Everett gravelly sandy loam, 0 to 5 sereunt slopes------- 15 
Everett gravelly sandy loam, 5 to 15 percent slopes 16 
Everett gravelly sandy loam, 15 to 30 percent slopes-------~-- 16 
Everett-Alderwood gravelly sandy loams, 6 to 15 percent 
SLOPES +H mee ear cat en he ee a i ne ee et 16 
Indianola loamy fine sand, 0 to 4 percent slopes--------- lf 
Indianola loamy fine sand, 4 to 15 percent slopes-------- 16 
Indianola loamy fine sand, 15 to 30 percent slopes 17 
Kitsap silt loam, 2 to 8 percent slopes---~--~-------~- ae 
Kitsap silt loam, 8 to 15 percent slopes----~----------------- 18 
Kitsap silt loam, 15 to 30 percent slopes--------------------- 18 
Klaus gravelly loamy sand, 6 to 15 percent slopes 18 
Mixed alluvial land------------------------------~---~--------- 18 
Neilton very gravelly loamy sand, 2 to 15 percent slopes------ 19 VIs-1 78 3£3 
Newberg silt loam--------------------~--------~--+--------- 19 IIw-1 74 2ol 
Nooksack silt loam-- 20 TIw-1 74 201 
Norma sandy loam-----~------------ 20 IlIw-3 76 3w2 
Orcas peat-~-~-~------~------------ 21 VilIw-1 78 --- 
Oridia silt loam-------------------------------------- 21 IIw-2 75 3wl 
Ovall gravelly loam, 0 to 15 percent slopes---~--------------- 22 IVe-2 76 3d1 
Ovall gravelly loam, 15 to 25 percent slopes 23 VIe-2 78 3d1 
Ovall gravelly loam, 40 to 75 percent slopes 23 VIle-1 78 3d] 
Pilchuck loamy fine sand. 23 VIw-1 78 2s1 
Pilchuck fine sandy loam 23 TVWw-1 76 2s1 
Puget silty clay loam------------- 24 IIlw-2 76 3w2 
Puyallup fine sandy loam 24 IIw-1 74 201 
Ragnar fine sandy loam, 6 to 15 percent slopes-------- 25 IVe-3 77 4sl 
Ragnar fine sandy loam, 15 to 25 percent slopes 26 Vie-2 78 4s] 
Ragnar- Indianola association, sloping: 1/---~--------- 26 22 | -------- -- --- 
Ragnar soil----------------------- Be onan nen e---- +--+ --- -- IVe-3 77 Asl 
Indianola soil-------------~----------------------------- -- IVs-2 77 4s3 
Ragnar-Indianola association, moderately steep: 260 | wee eneee -- cee 
Ragnar soil~-------~----------------------- — ~~ VIe-2 78 4s1 
Indianola soil -- VIe-1 77 482 
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GUIDE TO MAPPING UNITS--Continued 


Woodland 
Described Capability unit group 
Map on 
symbol Mapping unit page 
Re Renton silt loam------------~------------e- rrr rer rrr 26 
Rh Riverwash--------------~-- 27 
Sa Salal silt loam-------------------2---- 9-9 nnn nnn renee 27 
Sh Sammamish silt loam 27 
Sk Seattle muck----------------- 28 
Sm Shalcar muck -------------9----- 9-2 - oe rrr crc 29 
Sn Si silt loam-------------------*-----3 29-97-75 29 
So Snohomish silt loam-------~---------+------er-r ern 30 
Sr Snohomish silt loam, thick surface variant 31 
Su Sultan silt loan. 31 
Tu Tukwila mick---------+---ere---- 32 
Ur Urban land---------------------- 33 
Wo Woodinville silt loam 33 


1/ 
“The composition of these units is more variable than that of the others in the Area, but it has been 
controlled well enough to interpret for the expected use of the soils. 


Accessibility Statement 


This document is not accessible by screen-reader software. The U.S. Department 
of Agriculture is committed to making its electronic and information technologies 
accessible to individuals with disabilities by meeting or exceeding the requirements of 
Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as amended in 1998. Section 
508 is a federal law that requires agencies to provide individuals with disabilities 
equal access to electronic information and data comparable to those who do not have 
disabilities, unless an undue burden would be imposed on the agency. The Section 
508 standards are the technical requirements and criteria that are used to measure 
conformance within this law. More information on Section 508 and the technical 
standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related to the accessibility of any 
content on this website, please email Section508@oc.usda.gov. If applicable, please 
include the web address or URL and the specific problems you have encountered. You 
may also contact a representative from the USDA Section 508 Coordination Team. 


Nondiscrimination Statement 

In accordance with Federal civil rights law and U.S. Department of Agriculture 
(USDA) civil rights regulations and policies, the USDA, its Agencies, offices, and 
employees, and institutions participating in or administering USDA programs are 
prohibited from discriminating based on race, color, national origin, religion, sex, 
gender identity (including gender expression), sexual orientation, disability, age, 
marital status, family/parental status, income derived from a public assistance 
program, political beliefs, or reprisal or retaliation for prior civil rights activity, in any 
program or activity conducted or funded by USDA (not all bases apply to all programs). 
Remedies and complaint filing deadlines vary by program or incident. 

Persons with disabilities who require alternative means of communication for 
program information (e.g., Braille, large print, audiotape, American Sign Language, 
etc.) should contact the responsible Agency or USDA’s TARGET Center at (202) 720- 
2600 (voice and TTY) or contact USDA through the Federal Relay Service at (800) 
877-8339. Additionally, program information may be made available in languages other 
than English. 

To file a program discrimination complaint, complete the USDA Program 
Discrimination Complaint Form, AD-3027, found online at http://www.ascr.usda.gov/ 
complaint_filing_cust.html and at any USDA office or write a letter addressed to USDA 
and provide in the letter all of the information requested in the form. To request a copy 
of the complaint form, call (866) 632-9992. Submit your completed form or letter to 
USDA by: 


(1) mail: U.S. Department of Agriculture 
Office of the Assistant Secretary for Civil Rights 
1400 Independence Avenue, SW 
Washington, D.C. 20250-9410; 


(2) fax: (202) 690-7442; or 
(3) email: program.intake@usda.gov. 


USDA is an equal opportunity provider, employer, and lender. 


This map is for general planning. It shows 
only the major soils and does not contain 
sufficient detail for operational planning. 
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SOIL ASSOCIATIONS 


Alderwood association: Moderately well drained, mane to hilly soils 
eeee| that have dense, very slowly permeable glacial till at a depth of 20 to 40 
inches; on uplands and terraces 


Oridia-Seattle-Woodinville association: Somewhat poorly drained and very 
poorly drained, nearly level soils; in major stream valleys 


parting ol association: Poorly drained and moderately well drained, 
near| e de 


evel to rolling soils that have dense, slowly permeable and ty 
slowly permeable glacial till at a depth of 20 to 40 inches; on glacial till 
plains and uplands 


Everett association: Somewhat excessively drained, gravelly, gently un- 
dulating soils underlain by sand and gravel; on terraces 


Beausite-Alderwood association: Well drained and moderately well drained, 
gently rolling to very steep soils that have sandstone or shale or dense, 
very slowly permeable glacial till at a depth of 20 to 40 inches; on uplands 


Alderwood-Kitsap-Indianola association; Moderately well drained, nearly 
level to steep soils that have very slowly permeable glacial till or glacial 
lake deposits at a depth of 16 to 40 inches, and somewhat excessively 
drained, rolling, deep sandy soils; on uplands and terraces 


Puget-Earlmont-Snohomish association: Poorly drained and somewhat 
WI, pool drained, nearly level soils that have layers of peat within a few 
eet of the surface; in major stream valleys 
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KING COUNTY AREA, WASHINGTON 


SOIL LEGEND CONVENTIONAL SIGNS 


The first capital letter is the initial one of the soil name. A second capital letter, 
A, B, C, D, E, or F, indicates the class of slope. Symbols without a slope letter 


are those of nearly level soils. 


SYMBOL NAME 


AgB Alderwood gravelly sandy loam, 0 to 6 percent slopes 
AgC Alderwood gravelly sandy loam, 6 to 15 percent slopes 
AgD Alderwood gravelly sandy loam, 15 to 30 percent slopes 
AkF Alderwood and Kitsap soils, very steep 

AmB Arents, Alderwood material, 0 to 6 percent slopes #* 
AmC Arents, Alderwood material, 6 to 15 percent slopes # 
An Arents, Everett material * 


BeC Beausite gravelly sandy loam, 6 to 15 percent slopes 
BeD Beausite gravelly sandy loam, 15 to 30 percent slopes 
BeF Beausite gravelly sandy loam, 40 to 75 percent slopes 
Bh Bellingham silt loam 

Br Briscot silt loam 

Bu Buckley silt loam 


Coastal Beaches 


Earlmont silt loam 

Edgewick fine sandy loam 

Everett gravelly sandy loam, 0 to 5 percent slopes 

Everett gravelly sandy loam, 5 to 15 percent slopes 

Everett gravelly sandy loam, 15 to 30 percent slopes 
Everett-Alderwood gravelly sandy loams, 6 to 15 percent slopes 


Indianola loamy fine sand, 0 to 4 percent slopes 
Indianola loamy fine sand, 4 to 15 percent slopes 
Indianola loamy fine sand, 15 to 30 percent slopes 


Kitsap silt loam, 2 to 8 percent slopes 

Kitsap silt loam, 8 to 15 percent slopes 

Kitsap silt loam, 15 to 30 percent slopes 

Klaus gravelly loamy sand, 6 to 15 percent slopes 


Mixed alluvial land 


Neilton very gravelly loamy sand, 2 to 15 percent slopes 
Newberg silt loam 

Nooksack silt loam 

Norma sandy loam 


Orcas peat 

Oridia silt loam 

Ovall gravelly loam, 0 to 15 percent slopes 
Ovall gravelly loam, 15 to 25 percent slopes 
Ovall gravelly loam, 40 to 75 percent slopes 


Pilchuck loamy fine sand 
Pilchuck fine sandy loam 
Puget silty clay loam 

Puyallup fine sandy loam 


Ragnar fine sandy loam, 6 to 15 percent slopes 
Ragnar fine sandy loam, 15 to 25 percent slopes 
Ragnar-|ndianola association, sloping * 
Ragnar-Indianola association, moderately steep * 
Renton silt loam 

Riverwash 


Salal silt loam 

Sammamish silt loam 

Seattle muck 

Shalear muck 

Si silt loam 

Snohomish silt loam 

Snohomish silt loam, thick surface variant 
Sultan silt loam 


Tukwila muck 
Urban land 
Wo Woodinville silt loam 
® The composition of these units is more variable than that of the others 


in the area, but it has been controlled well enough to interpret for the 
expected use of the soils. 


Boundory, national —- - 
SiOtessrencusees see eeeeeneeeeeeeeeeeteteeseeeeeeteeernteettteetee ee — — — 
County” Panisty moniclplovaumurcveccnccsssvaspsastarapacteenvs sess ean 
Civil township, precinct, town, DOFrio.......c.cseeeeeeceeeeeeees ee eee ee — 
Incorporated city, village, town, hamlet..........ccccceeeeeeeeee sme eee meme “3 
Reservation, national or state. 

Small park, cemetery, airport, ete 
Land grant 

Township or range line, United States land survey 

Township or range line, approximate location 

Section line, United States land survey........cscsseeeeecreeeeeee 

Section line, approximate location 

Township line, not United Statesaland survey..........c.cccceeee eee ieevandekopcksusopsorces: 

Section line, not United Stotes land survey.. 

Section corner, found and indicated 

Boundary monument: land grant and other 


United States mineral or location monument 


Buildings (dwelling, place of employment, etc.) 

School, church, and cemetery Yt ee = aah 
Buildings (barn, warehouse, etC.).......cccccseseeeeneeeseersceuseees oTIG 
Power transmission lime.......cccsesssceeceesecececcseccsseeecenscouees et eet ey 
Telephone line, pipeline, etc. (labeled as to type).............5 

Wells other than water (labeled as to type).. 

Tanks; oil, water, etc. (labeled os to type) 


Located or landmark object; windmill Ragsnbartecsctiesconsesane 


Horizontal and vertical control station: 

Tablet, spirit level elevation... -. BMA3899 
Other recoverable mark, spirit level elevation 43938 
Horizontal control station: tablet, vertical angle elevation... VABMA2914 
Any recoverable mark, vertical angle or checked elevation 5675 
Vertical control station: tablet, spirit level elevation BM X945 

Other recoverable mark, spirit level elevation 
Checked spot elevation 


Unchecked spot elevation and water elevation 


Hard surface, heavy duty road, four or more lanes 
Hard surface, heavy duty road, two or three lanes 
Hard surface, medium duty road, four or more lanes.. 


Hard surface, medium duty road, two or three lanes 


Improved light duty road.........sccsceeceseececceececsececeeeeeres 


Unimproved dirt road and trail 


Dual highway, dividing strip 25 feet or less..........000200 


Railroad, single track and multiple track. 
Railroads in juxtaposition 

Narrow gage, single track and multiple track 
Railroad in street and carline 

Bridge, road and railroad 


Drawbridge, road and railroad. 


Important small masonry or earth dam 


Dam with lock 


Intermittent lake or pond 
Disappearing stream.. 

Aqueduct tunnel 
Water well and spring 


Marsh (swamp).. 


Soil boundary and symbol 
Escarpment other than bedrock 


Pit, mine, or quarry 
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